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APPENDIX A 

COMPLETION AND LITHOLOGIC LOGS 
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GEOLOGIC LOG 

DESCRIPTION 

Qa Gravelly s:ar:td. 

Sandy silt to silty clay 

Ob 

Clayey sand 

Silty to sandy gravel 

Tjn Vitrlc tu.ff 

W.ELL CONSTRUCTION 
DETAI·LS 

8" protective casing 
. Concrete pad 

:r:::::!!~'t-4~ stainless screen, 

8-12 mesh silica sand 
4.0 slot 

EarthPaz 
Bngtneeltng Inc. t@HBICULES WELL GW-1 

PROJECT No. C'-20 
BACCHUS 

WORKS 
TOP OF ~ASIH8 iLEV. a 4;671J8 
&ROUND SURP'ACE ELEV.• 4,668,48 



STRATIGRAPHIC LOG 
GW-1 

0'-7': Gravelly sand to sandy gravel. 85·% sand, 15% g.ravel. 
Gravel i""S'"quartzite. Sand is 111ediu.m to coarse 
grained, angular. Brown (10YR 5/3). 

7'-17': Sandy silt to silty clay. Sand and small gravel is 
angular to subrounded. Gravel ranges from 1/8" to 
314", qua~tzi te. Grave 1 comprises 15% of . s:amp le 
volume., may be from above. Increasing clay and sand 
with de.pth. Moderate dilatancy, high plasticity. 
Brown (10YR 5/3) ~ 

17i-33.5': Clayey sand. Gravel content increases with depth, 
grading tO sandy gravel. Sand is medium to coarse 
grained. Grave 1 averages 1/4", subrounded, 
quartzite. At depth, gravel increases to 2''. Brown 
( 10YR 4/3) • 

33.5'-41': Silty to sandy gravel. 50% g.rave1, 40% sand, 10% 
silt with m~nor clay lenses. Gravel is quartzite. 
Sand is fine to coarse g·rained. Pale brown (10YR 
6/3} • 

41''-45 •: VLtric tuf·f. Very fine grained, moderately devitri­
fied, cfaYis bentonitic. Light gray (10YR 7/1). 
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GEOLOGIC LOG 

DESCRIPTION 

Sandy grovel 

Gravelly clay 

Sandy gravel 

Gravelly sand 

Silly sand 

Sandy gravel 

Vitrlc tuff 

WELL CONSTRUCTION 
DETAILS 

f 8" prote~tlve caslnt 

-----~i~~oi:.~ ... ,..~"'l't-"""""1 ~COI'!crete pad 

~ ~ 
~ ~ .._Neat cement 

~ ~ ~. ~ 
·~ ~ 
~ ~ 4"gM~ 
~ ~ 
~~ ~ v.:~O-mesh silica sand 

•' ~F-53' 
.• . 55' 

i:·. (,; 1--- 8-12 mesh silica sand .... 
!£ 4" stainless .blank 

{. ~~\ 65.5' 
':•:.' ~: ~ 66.5' 
~:/: 1 .... :::·:~ "-. · 4" stainless· screen~ 
!:,:·.~~ 72' 40 slot 

:;:~{:.:_:.;;~;f: l'- 4" stainless blank 
;:.:::. ::: :.=::· .:i 80' 

~ 
EarthFaz 

·En~ring Inc .. fR HERCULES WELL GW-2 
EarthFax PROJECT No. C-20 

BACCHUS 
WORKS 

TOP OF CASING !L!V; • 4,718;87 
GROUND SURI'ACE ELI!V.: 4,716J5 



• 

• 

0 I -9 I: 

9 1 -14 1
: 

14 1 :-22': 

22 1 -28 1
: 

STRATIGRAPHIC LOG 
GW-2 

Sandy grave 1. 
Gravel averages 
quartzite. Sand 
(10YR 513). 

60% gravel, 20% sand, 20% silt. 
114", subrounded to sub-angular, 
is medium to coarse grained. Brown 

Gravelly llay. Plastic, slow dilatancy. 50% clay, 
40% grave, 10% sand. Gravel ranges from 114" t.o 
112", subrounded to subangular, quartzite. Light 
brownish gray (10YR 6/2). 

S a n d y g r a v e 1 . 8 0 % grave 1 , 1 0 % s and , 1 ·0 % s i 1 t . 
Gravel ranges from 114" to 112", subr.ounded. Sand is 
poorly s.orted. Pale br.own ·(lOYR 613). 

Gravelly sand. 55% sand, 30% gravel, 15% silt and 
clay. saner-is very fine. Gravel is quartzite, 
limestone. Brown (10YR 5/3). 

28i-37 1
: Silty sand. 80% sand, 10%· silt, 10% gravel. Sand is 

very fi'i1eto fine g.ra.ined. Brown ( 10YR 5/3) • 

37 1 -55 1
: Sandy <;ravel. Sand is medium grained. Gravel is 

quartzite, 1 imestone and igneous. Pale brown (lOYR 
6 I 3 l . 

55 1 -67.5 1
: Vitric tuff. Very f·ine grained. Light gray (lOYR 

7 I 2 l . 

67.5'-68.5': Gravel: quartzite, limestone, fine grained 
sandst.one, p.oorly sorted. 

68.5 1 -80 1
: Vi tric tuff. Moderate-ly devi trif.ied, clay is benton­

itic. Gray (10YR 6/1) • 
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GEOLOGIC LOG 

DESCRIPTION 

Gravelly sand 

Clayey siltstone 

SUtstone 

WELL CONSTRUCT'ION 
DETAILS 

Concrete pad· 
8" protective casing 

'.t:::ii~f-4" stainless screen, 

20-40 meih siUca seind 15 Slot 

121' 
~.p.;f-- 4" st.ainless blank 

~~~!FZ. 15 slot 

~· u {@HERCUUS WELL GW-3 . 
EartbFax 

BACCHUS 
WORKS 

TOP 0, CASING ELI!V. s 4,808.41 
GROUND SURI'ACI! I!LI!V.a 4;806.53 
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0 I -5 I! 

STRATIGRAPHIC LOG 
GW-3 

Sandy gravel. 60% gravel, 30% sand, 10% clay. 
Gravels range from 1/4 1

' to 1", S·ubang·ular. Sand is 
fine to medium grained. Brown (10YR 4/3). 

5 1 -9 1 
: Grave 1 1 y sand . 5 0 %. sand , 3 0% grave 1 , 2 0 % c 1 a y . 

Brown ( 10YR5T3) • 

9'-5'9' 1
: Gravelly sand. 55% s·and, 40% gravel, 5% silt and 

clay. Sand is med i urn t ·o fine grai.ned. Grave 1 is 
quartzite. Brown (10YR 5/3). 

59 1 -65 1
: Clayey sandstone. Pale brown (10YR 6/3). 

65 1 -74 1
: Sandy clayst.one. 80% clay, 10% sand, 10% gravel. 

Light gray (lOYR 7/2). 

74 1 -82 1
: Clayey siltstone. 60% silt, 30% clay, 10% san_d. 

Sand is medium to coarse grained. Gray (10YR 6/1). 

82 1 -90 1
: Same as above, but with a slight increase in the clay 

percentage. Dark gray (7.5YR 4/0). 

90 1 -160 1
: Siltstone. Slightly effervescent to highly e.ffer-

vescent. Moderately indurated, low permeability. 
Dark gray (7.5YR 4/0). 

160 ~-165': Sandstone. Ve.ry fine grai.ned. Vitric ash shards, 
qua: r t z g r a i n s • .Mod era t e 1 y i n dura ted , .rrrod era t e 
permeability. Olive gray (SY 5/2) • 
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GEOLOGIC LOG 

D E S C R I P T I 0 ;N, 

Sandy gravel 

Silty sa.nd 

Gravelly sand 

Sandy clay to 
clayey sandstone 

'I 

,. 

WELL CONSTRUCTION 
DETAILS 

Concrete pad 
8" protective casing. 

' .... . ,.,-
· ··: 4" stainless b!ank 

S1' 

~ 
EarthF<:ct 

Engineering Inc. !RHERCULES WELL GW-4 
EarthFix PROJECT No .. C-20 

BACCHUS 
WORKS 

TOP 011' CASING !LEY. a 4,704,81 
GROUND SUiti'ACI! I!LI!V.a 4,702.04 
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0 I -13 I •! 

13 1 -38 1
:, 

STRATIGRAPHIC LOG 
GW-4 

Sandy gravel. 65% gravel, 25% sand, 10% fines. 
Calcic horizon ( ?) at 6 1

• Clay content increases 
~ith depth. P~le brown (10YR 6/3). 

s i 1 ty s·and • 
ve-ry fine. 

80% sand, 15% fines, 5% gravel. 
Brown (lOYR 5/3). 

Sand is 

38 1 -68 1
:. Gravelly s·and. 60% sand, 30% gravel, 10% .fines. 

Sand is very fine to medium grained.. Gravel ranges 
from 1/4"to 3/8", subrounded. Yellowish brown (10YR 
5 I 4 l • 

68 1 -70 1
: Sandy ~ t.o clayey sandstone. Sand is yery fine 

grained vitric ash shards and quartz grains. Clay is 
bentoniticr has moderate to slow dilatancy, medium 
plasticity. Light gray (2.5Y 7/2) • 
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WELL CONSTR,UCTION 
DETAILS 
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~ 

Qb Gravelly silt 

Sil,ty sand 

Sandy sillstone 

Tjn 

.Clayey sandstome 

EarthFaz 
Engineeltng Inc. 

EarthFax PROJECT No, C-20 

8" protective casing 
Concrete pad 

',.::;;::::i~r':t--4" stainless screen; 

8-12 mesh siUca sand 
40 slot 

JRtERCULU 
BACCHUS 

WORKS 

WELL GW-5 
TOP 01' CASING IU.£V. • 4,675.77 
CIROUNO SUitPACE ELI!V.• 4,673.7.5 
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STRATIGRA~HIC LOG 
GW-5 

0'-12'~ Gravelly silt. 60% silt, 20% gravel, 20% clay. Very 
dark gray(TOYR 3/1). 

12 .'-25': Silty sand. 60% sand, 20% fines, 20% g.ravel. Sand 
is f.in.e. to medium grained. Gravel rang,es from 1/4" t ·o 
3/8 11

, subro:unded to subangular. B'rown (lOYR 4/3) • 

25'-42': Sandy silts·tone. S~nd is vitric ash and quartz, very 
fine grained. Light brownish gray (2.5Y 6/2). 

42' -48': Clayey sandstone. Sand is very fine grained vi tric 
ash shards and quartz grains. Clay is bentonitic. 
Light olive gray (5Y 6/2) • 
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GEOLOGIC LOG 

D E S C R. I P T I 0 N 

WELL CONSTRUCTION 
DETAILS 

Sandy gravel' 

Sandy clay 

Clayey sand 

Gravelly sand 

t------
80 ::=:==:: Tjn · Sandy cl~ys~tone 

---

~ 
EarthFax 

EarthFaz 
Engineering Inc. 

PROJECT No. C-20 

Concrete pad 

JRHERCULES 
BACCHUS 

WORKS 

8" protective casing 

·~-t.o.:+-4" stainless screen~ 
40 slot 

WELL GW-6 
TOP 0, CASING ELEV. a 4,716.43 
GROUND SURPACil llLI!V.= 4,714.00 



STRATIGRAPHIC LOG 
• GW-6 

• 

Q'-3': Clayey sand. 50% sand, 10% clay, 20% gravel. Gravel 
range:s from 1 I 4 11 to 1 11

, subrounded to subangular, 
quartzite. Very dark grayish brown (lOYR 312) • 

3 ' - 1.2 • : S a n d y g r a v e 1 • 5 0 % grave 1 , 4 0 % s and , 1 0 % s i 1 t • 
Grave 1 ranges from 1 I 4" to 3/4", subrounded to 
subangular. Sand is medium to coarse grained. Brown 
( 10YR 513) • 

1.2'-18': Sandy clay. 75% clay, 15% sand, 10% g,ravel. 
dilatan:cy;-high plasticity. Brown (lOYR 5/3). 

Slow 

18'-40': 

40'-64': 

64'-77': 

77'-85': 

Clayey sand. 90% sand, 10% clay. Sand is very fine. 
Brown ( 10YR 5/3) • · 

Gravelly sand. 65% sand, 30% gravel, 5% fines. Sand 
is fine. E'OCoarse grained. Gravel is quartzite, 
limestone and igneous. Brown (10YR 5/3). 

Same as the above de.scribed sa.mple with the clay 
content increasing to 20% with depth. Brown ( 10YR 
5 I 3) • 

Sandy claystone. 90% clay, 10% sand. Clay is 
bentonitic. Sand is. very fine vitric ash. Light 
gray (10YR 7/2) • 
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GEOLOGIC LOG 

DESCRIPTION 

Sandy grovel to 
Gravelly sand 

Clayey sand 

Gravelly sand 

WELL CO,NSTRUCTION 
DETAI'LS 

8" protective casing 

Concrete pad, 

c:::iiiiii!:Oi+- 4" stainless screen, 
40 slot 

[1. EarthFaz 
Engineering Inc. fE! HERCULES WELL-GW7 

EllrthFax PROJECT No. C-20 
BACCHUS 

WORKS 
TOP 01' CASING ILEV. = 4,740.17 
GROIJND SURI'ACI ILlY.• 4,737.24 



• 0'-3': 

3'-18': 

18'-26': 

63'-87': 

87'-90': 

• 

• 

STRA.TI GRAPH I.C LOG 
GW-7 

Gravelly sand. 70% sand, 25% gravel, 5% fines. Sand 
is medium-w-co.arse grained. Gravel range·s from 1/4" 
to 1". Brown (lOYR 5/3). 

Sandy gravel to gravelly sand. 50% sand, 40% gravel, 
10% fines. Sand is fine t:O" medium grained. Grave i 
ranges from 1/4" to 1/2 ", subrounded t·o subangular. 
Brown (10YB 5/3). · 

Clayey sand. 60% sand, 30% clay, 10% gravel. Sand 
is very-r1ne grained. Gravel ranges from 1/ 4" to 
1/2 11

, subrounded to s;ubang;ular. Yellowish br·own 
(lOYR 5/4). 

Clayey sand. 65% sand, 35\ clay. Sand is very fine 
grained :--Brown ( lOYR 4/ 3) • 

Grave 11 y sand. 6 0% sa.nd, 2 0% gravel, 2 0% fines. 
Sand is ve.ry fine grained. Gravel is quart.zit.e. 
Brown (10YR 5/3). 

Grave 11 y sand • 5 0 % sand , 3 0 % grave 1, 2 0 % f i ne.s • 
Sand is fine to coarse grained. Gravel is quartzite, 
limestone, a few chert clasts. Yellowish brown (lO.YR 
5/4) • 



• 
GEOLOGIC LOG 

DESCRIPTION 

WELL CONSTRUCTION 
DETAI'LS 

Silt 

Gravelly sand 

Somdy gravel 

Qb . 

Silty clay 

Claystone 

Tjn 

~ 
EarthFax 

Sandy siltstone 

Vi.fr·ic tuff 

Earth!' ax 
Engineering Inc. 

PROJECT No. C-20 

8" protective casing 
Concrete pad 

70-mesh silica sand 

20-40 mesh silica sand 

fRHERCULES 
BACCHUS 

WORKS 

WE:L.L GW-8 
' TOP Oil' CASING I!LEV. a 4,885.67 
' GROUND SUitfi'ACI! I!LI!V.• 4;&82.67 
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STRATIGRAPHIC LOG 
GW-8 

0'-6': Silt. Brown (lOYR 5/3). 

6'-13': Gravelly sand. 6-0% sand, 35% gravel, 5% silt. Sand 
is v·ery f~ to medium grained. Gravel range.s from 
1/4 11 to 3/8 11

, subangu1ar to sub rounded, quartzite, 
limestone. Light yellowish brown ( 2. 5Y 6/4). 

13'-29': Sandy gravel. 80% gravel, 15% sand, 5% silt. Gravel 
ranges from 1/4" to 2", subrot~nded, quartzite, 
limestone. Sand is very fine to medium grained. 
Pale brown ( lOYR 6/3). · 

29'-50': Silti clay. 50% clay, 40% silt, 10% sand. Sand is 
very fine to coarse. Yellowish brown (lOYR 5/4). 

50'-65': Silty c;la,Y. 45% cl~y, ~0%. silt, 10% san~. Cl.?y i-s 
benton1t1c. Sand 1.s v1trlic a·sh, very f1ne to fine 
grained. Light brownish gray (2.5Y 6/2). 

65'-95': Claystone. 95% clay, 5% siit. Clay probably derived 
through alteration of volcan-ic ash. Light olive gray 
( SY 6/2). 

95'-120': Sandy siltstone. 75% silt, 25% sand. Silt is vitri.c 
ash, sand is quartz and vitric ash, very fine 
grained. Light olive gray (SY 6/2). 

120'-125': Vitric tuff. Very fine grained, wh.ite (lOYR 8/1). 

125'-132': Vitric tuff. Devitrified, clay is bentonitic. White 
(lOYR 8/1) • 
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T0.65' 

GEOLOGIC LOG 

o·E S C R I P T I 0 N 

Sandy silt 
' 

Qb Silty grovel 

Sil.ty .sand 

' Sandy gravel 

Qh 

SiUy sand 

WE'LL CO:NSTRU'CtiO N 
DETAILS 

,r 8" protective casj09 

Concrete pad' .• ----./ 
~ .-- I~ 

~ ~ 
~ rNeat cement 

~ ~ 
~ ~ ~ 4" galv. blank 

~ ~ 
~ ~ 

~ ~ ~ 
~ ~ 

~ 
~ ~ 70-mesti silica sand ~ .... 

50' 
"fi: ::: 4" stainless blank 
~"':' ... . :•I= •.: I-55' 

8-12 mesh silica sand :;}·1= ::.• 
•::. 1~ :.: 4" stainless screen, 
·x~~ ~ :.-.:. 40 slot 
;~:";. .":-: .... 

Ea:rthf'az 
Engineering Inc .. fR HERCULES WELL GW-9 

PROJECT No. C-20 
. BACCHUS 

WORKS 
TOP 0, CASING ILEV. :r 4,736JO 
GROUND SUR,ACI ILBV.• 4,734.05 

' 
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0 '1: -'7! : 

7 I -1.9 I : 

19 1 -27 1
: 

27 I -55 I : 

S'TRATIGRAPHIC LOG 
GW-9 

Sandy silt. 60% silt, 35% sand, 5% graveL Sand is 
ve,ry · fine. to fine grained. Vety dark gray'ish brown 
(10YR 3/2). 

s i 1 t y g r a v e 1 . 7 0 % g r a v.e 1 , 2 0 % So i 1 t , 1 ·0 %. sand •· 
G r a v e 1 r a n g e s f r om 1 I 4 '' to 1 I 2 "' , a n g u 1 a r to 
subrounded, quartzite. Sand is ve.ry fine to fine 
g.rained. Brown (lOYR 513) . • 

Silty sand. 6'0% sand, 4!0'% silt. Sand is very fine 
g!rained--;-9ome coarse. Brown ( 10YR 513). 

Sandy g r ave l • 6· 0 % grave 1 , 3 0 % sand , l 0 % s i 1 t • 
Gravel a,s above. Sand is coa,rs·e to very coarse. 
Brown (10YR 513). 

55 1 - ·65 1
: Silty sand. 60% sand, 25% silt, 15% gravel. Gravel 

and sand as above. B-rown (.lOYR 513) • 
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GEOLOGIC LOG 

DESCRIPTION 

Sandy gravel 

Qb 

Silty sand 

Sandy grovel 

Qh~----------------~~ 

Sil:ty gravel 

Tjn' Vltric tuff 

TO.I05' 

WELL CONSTRUCTION 
DETAILS 

8" protective casing 
Concrete pad 

l=ii~tl-4" stalnleu scr8e!'l, 
I~ slot 

~ 
EarthFaz 

Engtnee:rtng Inc. JRtEACUU!S W·ELL GW-10 
EarthFax PROJECT No, C-20 

BACCHUS 
WORKS 

TOP Off CASING !LEV. a 4,794.49 
G.ltOUIIJD SUiti'ACII I!LIV.• 4,791.64 
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0'-10': 

10'-22': 

22'-47': 

47'-67': 

67'-84': 

STRATIGRAPHIC LOG 
GW-10 

Sandy gravel. 50% gravel, 40% sand, 10% fines. 
Gravel ranges from 1./4" to 1/2 11

, subrounded to 
subangular, quartzite. Sand is coarse. Dark grayish 
brown ( lOYR 412) • 

Sandy grave 1 • 5 5 % grave 1 , 3 5 % sand , 1 0 % s i 1 t . 
Grave 1 ranges from 1 I 4 11 to 3 /8 11 

, a ngu 1 a r to 
subrounded, quartzite.. San·d is medium to very coarse 
g.rained. Light yellowish brown (10YR 6/4). 

Silty sand. 70% sand, 25% silt, 5% fine gravel. 
Sand is"""'"Very fine grained. Lig.ht brownish gray (2.5Y 
6 I 2) • 

Sandy gravel. 65% gravel, 25% sanj, 10% silt. 
Gravel 1.s mostly quartzite, s·ome igneou.s. Sand is 
very fine to coarse. Light yellowish brown (2.5Y 
6/ 4). 

Silty gravel. 50% gravel, 35% fines, 15% sand. 
Gravel as above. Sand is very fine to coarse 
grained. Yellowish brown (10YR 514). 

Vitric tuff. 
vi tr ic as.h. 
(2.5Y 7/2). 

Very fine to coarse grained, quartz ·and 
Moderately devitrified. Light gray 

94'-105': Vitric tuff as above, but light olive gray (5Y 612) • 
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GEOLOGIC LOG 

DESCRIPTION 

WEL.L CONSTRUCTION 
DETAI·LS 

Qo Gravelly silt 

Qb Sandy silt 

Tjn Vttric tuff 

EarthFaz 
Engtneering InC. fi! HERCULES W·E:LL GW -II 

EarthFu PROJECT No. C-20 
BACCHUS 

WORKS 
TOP 01' CASING ILlY. • 4,728.74 
lltOUND SUiti'ACE liLlY.• 4,726.36 
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0 I -12 I : 

12 1 -36 1
: 

36 1 -65 1
: 

STRATIGRAPHIC LOG 
GW-11 

GraveLly silt. 40% silt, 30% gravel, 30% sand. Sand 
is very fine -to fine grained. Gravel ranges from 
1./4" to 2", angular to su'brounded, quartzite. Brown 
(10YR 513). 

Sandy silt. 45% silt, - 30% sand, 25% gravel. Sand is 
f i n e ~co a r s e g r a i ned • G r ave 1 aver a g e,s 1 I 4 " 
subrounded to angular, qUartzite and igneous. Light 
brownish gray ( 2. 5Y 612 ) .• 

Vitric tuff. Mo-derately devitrified, clay is benton­
itic. C<?ntains some quartz g.rains. Lig.ht gray ( 5Y 
7 I 3) • 

65 1 -85 1 
: Vi tric t ,uff. 

7/3) • 
Slightly devitrified. Li9ht gray (SY 
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GEOLOGIC .LOG 

= -% ... 
a.. 
IU 
a 

DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

.. ., 
;;:L·· Gravelly silt 

Sandy grovel 
Qb 

Silty sand 

Sandstone 

T0.81' 

PROJECT No. C-20 

Concrete pod 

fR HERCULEs 
BACCHUS 

WORKS 

<E~~- 4" stalnl .. s screen, 
40 slot 

W:ELL GW-12 · 
TOP 01' CASING IELEV. a 4;800.91 
GROUND SUit,ACIE IILEV.a 4,798.02 
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0 I -3 I: 

3 1 -32 1
: 

32 1 -37i: 

STRATIGRAPHIC LOG 
GW-12 

Gravelly silt. 45% silt, 30% gravel, 10% sand, 15% 
clay and organics. Gravels range from 1/4" to 1 
3/4", subangular to subrbunded. Very dark brown 
( 10YR 2/2) • 

sandy gravel. 60% gravel, 30% sand, 10% siit. 
G rave 1 range s f rom 1 I 4" to 2 " , s u b r o u n de d to 
subangular. Sand is medium to fine grained, quartz 
and vitric ash. Light yellowish brown (10YR ~/4). 

Silty sand. 60% s ·and, 35% silt and clay, 5% gravel. 
Sand iS"""rTne to coarse g.rained vitric ash and quartz. 
Gravel range.s fro.m 1/4" to 1/2", sub:rounded. Brown 
( lOYR 5/3) • 

37 1 -51 1
: Sandstone. Very fine to fine grained. Pale brown 

( 10YR 6/3) • 
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GEOLOGIC LOG 

.DESCRIPTION' 

WE'LL CONSTRUCTION 
O:ETAI!LS 

Qa Sandy gravel 

Sand 

Qb 

Silt 

Qh · Sandy gravel 

T. Vltric tuff · Jn. 

EarthFax 
·Engtneedng Inc. 

PROJ~CT No. C-20 

Concrete pad 

f@HERClUS 
BACCHUS 

WORKS 

8" protective coalng 

E=~+- 4" stainless screen, 
15 slot 

WELL GW-,13 
TOP OP' CASING ELEV. a 4,784.27 
GROUND SURP'ACE ELIV.• 4,781,77 



STRATIGRAPHIC LOG 
~ GW-13 

• 

• 

0 1 -14 1
: Sandy gravel. 60% gravel, 40% s·and. Gravel ranges 

14 1 -25 1
: 

from 1/4" to 2 1/2", angular to subangular. Sand is 
very fine to f.ine. Dark grayish brown (lOYR 4/2). 

Sand. 90% sand, 5% gravel, 5% silt. 
f~ne to medium grained. Gravel ranges 
3/8", angular to subangular, quartzite 
Brown (10YR 5/3). 

Sand is very 
from 1/4" to 

and igneous. 

2 5 1 
- 3 8 1 

: S i 1 t . 9 0 % s i 1 t , 1 0 % s and • 
coarse. Brown (lOYR 5/3). 

Sand is very fine to 

38 1 -60 1
: Sandy gravel. 70% gravel, 20% sand, 10% silt. 

Gravel is 50% quartzite, 50% igneous. Brown (lOYR 
5/3) • 

60'-82': Sandy gravel. 65% gravel, 25% sand, 10% silt. 
Gravel i.s quart.zi.te. Sand is very fine to coarse 
grained. Brown ( lOYR 5/3) • 

82'-93 1
: Vitric tuff. Very fine grained. 

7 I 2) • 
Light gray (2.5Y. 

93 1 -95': Vitric tuff. as above, but devitrified • 
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TDa40' 

GEOLOGIC LOG 

DESCRIPTION 

WELL CONSTRUCTION 
DETAI,LS 

Qb Silty sand 

Vitric tuff 

T:jn 

Vitric tuff 

EarthFax 
Engineering Inc; 

PROJE,CT No. C-20 

: 
' 

.@HERCUifS 
BACCHUS 

WORKS 

WELl GW-14 
TOP OF CASING !L£V. a 4,804.69 
GAOU"D SUit.P'AC£ KL.V.a 4,801.77 



.e 

• 

STRATIGRAPHIC LOG 
GW-14 

0 ' -7 ' : S i 1 t y sand. 9 0 % sand , 1 0% s i 1 t. 
medium gra1.ned. Brown (lOYR 4/3). 

Sand is fine to 

7' -28' : Vi tric tuff. Ve-ry fine grained vi tric ash. Contains 
s·ome medium grained quar.tz sand. Brown (lOYR 5/3). 

28'-40': Vitric t1,.1ff as above, but moderately devitrified. 
Pale brown (lOYR 6/3) . 



• 

GEOLOGIC LOG 

DESCRIPTION 

Qb Sandy grovel 

Gravelly sand 

Qh 

Silty san.d 

WELL CONSTRUCTION 
DETAILS 

8" protective casing 
Concrete pad 

.. 1::::1.,.,..1-- 4" stainless screen, 
15 slot 

EarthFaz 
Engineertng Inc. JRHERCULES WELL GW-15 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOP OF CASING ELEY. • 4,884.21 
CJR.OUND SURFACE ELIY.• 41881.86 



' .• 

-. • 

• 

STRATlGRAPHI'C LOG 
GW-15 

0'-5': Sa.ndy gravel. 45% gravel, 45% sand, 10% silt. 
Gravel ranges from 1/4" to 3/8", subrounded to 
subangular, quartzite,. lime-stone. Sand is medium to 
coars.e grained. Brown (10YR 5/3). 

5'-20': Gravelly sand. 60% sand, 25% gravel, 15% silt. Sand 
is very fine to very coarse. Gravel as above. 
Yellowish brown (10YR 5/4). 

20 '-50 •: Gravelly sand. 70% sand, 25% gravel, 5% si1 t and 
clay. Sand 1s very fine to coarse. Gravel as above. 
Yellowish brown (10YR 5/4). 

50'-70': Gravelly sand. 70% sand, 1.5% gravel, 15% silt. Sand 
is from very fine to very coarse. Grave 1 is 
quartzite, limestone and igneous. Light yellowish 
brown (lOYR 6/4). 

70'-95': Silty sand. 60·% sand, 30% silt and clay, 10% gravel. 
Sand I'S""very fine ·to very coarse. Grave 1 fs 
quartzite, limestone, and igneou·s. Brown ( 10YR 5/3). 



• 

• 

GEOLOGIC LOG 

DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

T0.95' 

·~ 

~ 

Qa Sandy gravel 

Qb 

Sandy sUt 

Silty clay 

Silty gravel 

Sandy gravel 

Silty .sand 

EarthFaz 
Engineering Inc. 

EarthFax PROJECT No. C-20 

~HERCUIS 
BACC'HUS 

WORKS· 

8" protective caaing 

·s=-.:-;~ 4" stainlesa screen, 
40 slot 

WEL.L GW-16 
TOP 0, CASING !LEV; • 4,888;47 
GROUND SUR, ACE I!L.V. • 4,885.30 



0 I -13 I : 

STRATIGRAPHIC LOG. 
GW-16 

Sandy gravel. 65% gravel, 20% sand, 15% silt. 
G r ave l r a n g e s f r om 1/ 4 " to 1/ 2 " , rounded to 
subrounded, quartzite. Sand is fine to medium 
grained. Brown (lOYR 4/3} • 

13'-25': Sandy silt. 60% silt, 25% sand, 15% clay. Sand is 
very f1ne to fine grained. ·Brown (10YR 5/3). 

25 1 -44 1 : Silty clay. 70% clay, 30% silt.· Slow dilatancy, 

44 I -49_' : 

high plasticity. Brown (10YR 5/3). 

Silty gravel. 
sand. Gravel 
coarse grained 
(lOYR 5/4). 

6 5 % grave 1 , 2 0 s i 1 t and c 1 ay, 15% 
is quartzite. Sand is very fine to 
mafics and quartz. Yellowish brown 

49 1 -65 1
: Sandy gravel. 50% gravel, 30·% sand, 20% silty clay. 

Gravel l.S quartzite. Sand is very fine to very 
coarse gra.ihed. Light yellowish brown (10YR 6/4). 

65 1 -95 1
: Silty sand. 60% sand, 25% silt, 15% gravel. Sand is 

very f 1ne to coarse grained (mostly fine) • Light 
y,elldwish brown (lOYR 6/4) and brown (10YR 5/3). 



• 

• 

GE.O·LOGIC LOG 

DESCRIPTION 

Sandy gravel 

Gravelly sand 

Silty clay 

Gravelly clay 

Clayey sandston.e 

WELL CONSTRUCTION 
D'ETAlLS 

8" protective casing 
Concrete pod· 

20-40 mesh silica sand' 
:t::::=t"''"'t- 4!' stainless screen, 

15 slot 

EarthFaz 
Engineering Inc. JRHERCULES WELL G ~W-17 

PROJECT .No, C-20 
BACCHUS 

WORKS 
TOP Of' CASIN.G ELEV. a 4,919.37 
CIIIOU"D SUitf'ACE IILI!V-• 4,916,30 



ST.RAT !GRAPHIC LOG e G.W-17 

0'-7': Sandy gravel. 75% gravel, 20% sand, 5% silt. Gravel 
ranges from 1/4" to 1/2"+, subro,unded t.o subangular, 
qu-art.zite. Sand is very fine to coa.rse grained. 
Brown (lOYR 5/3). 

7'-23': Gravelly sand. 60% sand, 30% gravel, 10% silt. Sand 
is very fine to coarse gra.ined. Gravel ranges from 
1/4" to 1/2", s:~bround.ed to subangular, quartzite. 
Yello~ish brown (10YR 5/4). 

2'3'-25': Silty sand. 85% sand, 10% silt, 5% g.ravel. Sand is 
medi um"""t'O very coarse grained, quart.zi te. Brown 
(10YR 5/3). 

25'-65': Silty c;lay. 8,0% clay, 15~ silt, 5% .sand •. S~n~ is 
very fl.ne gra1.ned. No d1.latancy, h1.gh plast1c1.ty. 
Light yellowish brown (10YR 6/4). 

65·'-83': Silty clay. 90% clay, 10% silt. Shell fragments 
(?). Slow dilatam:y, high plasticity. Light gray (5Y 
7 I 2) • 

83'-95': Gravelly clay. 50% clay, 3'5% gravel, 10% sand, 5% 
silt. Sand is 'very fine. Slow dilatancy, medium 
plasticity. Light yellowish brown (10YR 6/4). 

95'-120': Clayey sandstone. Sand is very fine to medium 
grained. Brown (lOYR 5/3). 



GEOLOGIC LOG 

-·e · ~-
t: 

• 

•• 

w 
0 

TD•85' 

~ 
EartiiFax 

WELL CONSTRUCTION: 
DE SCRIPT ION DETAI-LS 

Gravelly sand 

Silty sand 

Gravelly sa~d 

Silty sand 

Sandy gravel 

Silty sand 

EarthPa:z 
Engtnee:rtng Inc. 

PROJECT No. C-20 

~HERCULES 
BACCHUS 

WORKS 

WELL GW-18 
TOP OP' CASING !LEV. •· 4,874.92 
&ROUND SURP'ACII ELIV;• 4,872.42 



• 

• 

0 I -10 I : 

10-25': 

25'-30': 

STRATIGRAPHIC LOG 
GW-18 

Grave 11 y sand • 5 0 % sand , 4 0 % grave 1 , 1 0 % fines • 
Sand is fine to coarse grained. Grave 1 ranges f 'rom 
1/4" to 3/8", subangular to angular, quartzite and 
igneous. Brown (10YR 5/3 )' . 

Silty sand. 60% sand, 25% silt, 15% clay. Sand is 
very f.1ne to medium grained. Brown (10YR 4/3). 

Gravelly sand. 50% sand, 35% g,ravel, 15% silt. Sand 
is fine tocoarse grained. Gravel is mostly 
quartzite, some limest·one. Yellowish brown (10YR 
5 I 4) • 

30'-55': Silty sand. 70% sand, 30%. silt. Sand is very fine 
grained-:--Brown (lOY.R 5/3). 

55'-64': Sandy <;ravel. 60% gravel, 30% sand, 10% silt. 
Gravel 1s quartzite. Sand is fine to coarse grained. 
Yellowish brown (10YR 5/4). 

64'-85': Silty sand. 60% sand, 30% fines, 10% gravel. Sand 
is very-rTne to coarse grained. Gravel is quartzite. 
Yellowish brown {10Y.R 5/4) • 



• 

• 

GEOLOGIC LOG 

X 

ti: 
DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

"' a 

TD•89' 

~ u 

Gravelly sand 

Gravelly sand 

Sandy silt 

Silty sand 

EarthFIX PROJECT No. C-20 

Concrete pod' 

BHERCUIS 
BACCHUS 

WORKS 

8" protective casing 

"""'"··---,.:.~ Ji 4" stainless. blank 
1S' 

·1:::::!!~+-- 4" stainless screen, 
15 slot 

TOP OP' CASING ELEY. = 4,885.61 
GltOUND SUitP'ACE I!LEY.• 4,883.28 



• 

• 

• 

0 I -5 I: 

STRATIGRAPHIC LOG 
GW-19A 

Gravelly sand. 70% sand, 20% gravel, 10% silt. 
is very fine to coarse grained. Gravel ranges 
1/4"' to 1", angular to ·subangular, _quartzite. 
dark grayish prown (10YR 3/2). 

Sand 
from 
Very 

5 1 -17 1
: Gravelly sand. 80% sand, 10%. gravel, 10% silt. -Sand 

is fine to coars·e grained. Gravel ranges· from 1/4" 
to 1/ 2", subangular to subrounded, quartzite. Brown 
( lOYR 5/3) • 

17 1 -30': Sandy silt. 60% silt, 40% sand. 
grained with <5% coarse grained. 
6/3). ' 

Sand is very fine 
pale brown (l~YR 

30 1 -35': Silty. s.and. 50% sand, 30% silt, 20'% gravel. Sand is 
very fine to coarse g.rained. Gravel is predominantly 
ig.neous, with some quart.zite. Yellowish brown (lOYR 
5/4). ' 

3.5 1 -89 1
: Silty sand. 60%. sand, 30% s.ilt, 10% gravel. Sand is 

very fi"li'e" to coarse grained (mo.stly coarse). Gravel 
is quartzite and igneous. Light yellowish brown 
(lOYR 6/4) • 



•• 

GEOLOGIC LOG 

DE ·sCRIPT I ON 

WELL CO·NSTRU'CTION 
DETAILS 

T0..40' 

·~ . 

u 

Silty sand 

Silty sandstone 

Sandy siltstone 

.EartbFaz 
Engineering Inc. 

EarthFax PROJECT No. C-20 

!RHERCULES 
BACCHUS 

WORKS 

WELL GW-20 
TOP 01' CAS IN& !LIE V. a 4,894.25 

. & .. OUND SUit .. ACI! ILIEV.a 4,892.15 



• 

• 

STRATIGRAPHIC LOG 
GW-20 

0'-10': Silty sand. SD% sand, 30% silt, 15% gravel, 5% clay. 
Sand isvery fine to very coars,e. Gravel ranges from 
1/4" to 1/2'', subangular to subrounded. very dark 
gray (10YR 3/1). 

10'-3-0': Silty sandstone. Very fine to medium grained. Some 
fines are vitric ash. Light gray (10YR 7/2). 

3 0 ' - 4 0 '' : Sandy s i 1 t s tone • S a n d i s v e r y f i n e to med i u m 
g r a i ned , pre dominant 1 y vi t r i c ash , so me quartz . 
Light brownish gray (10YR 6/2) • 
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GEOlOGIC LOG ; 
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~ 
EarthFax 

DESCRIPTION 

Sandy gravel 

Tjn 
Clayey siltstone 

, Silty sandstone 

WELL CONSTRUCTION 
DETAILS 

r 8" protective casl!lg 
Co!lcrete pad"" --"""'/;.., 

--------~~- .-~~~"~~~~-~-------
~ ~ ~ ,~,__,.,.,,_,. 

4" galv. blank ~ ~ 
~ ~ ·~---~"'" 
~ ~~13' 

70-mesh silica sand.- fZr: ~ '~: 
~ !#!~ 15' 

};~ :/ 4" stcrlnless blo"" . .. ;.:·:. 
:~X 1= ~:::) 2o· 

Jj~ ~!}:: 
· · 4" stcilriless screen, 

20-40 mesh silica sand-~:;~~~;~ 15 slot 

M~~~;:~ . . • : :.~·.'· .' r ~ 

EarthFaz 
Engineering Inc. {@HERCULES 

·PROJECT No. C-2.0 
BACCHUS 

WORKS 
TOP OI'C.ASING !LEY. a 4,893.32 
;81t0UND SURP'ACII I!LI!V,a 4,891.07" 



0 I -5 I: 

5 I -25 I : 

25 I -.32 I : 

• 

STRATIGRAPHIC LOG 
GW-21 

Sandy gravel. 60% gravel, 30% sand, 10% nonplastic 
fines. Gravel ranges from 1/4" to 3/8", subrounded 
to subangular, quartzite. Sand is medium to coarse 
grained. Grayish brown (lOYR 5/2). 

Clayey siltstone. 70% silt, 20% clay, 10% sand. 
Sand is very fine grained, contains some vitric ash. 
Light brownish gray (2.5Y 6/2). 

S i 1 t y s and s to n e • S and i s very f i n e to m ed i u m 
grai-ned, predominantly quartz, so.me vitric ash. 
Brown (10YR 5/3) • 
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GEOLOGIC LOG 
~ 

~ 9 -· 
% 

u 
.... i DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

CL. ~ Ill 
0 II: 

~ 

10 

20 

30 

40 

TDa45' 

H 

Gravelly sand 

Tjn . Vilric tuff 

EarthFaz 
Engineertng IDe. 

EarthFax PROJECT No. C-20 

Concrete pad 

!RH~ 
BACCHUS 

WORKS 

8'' PrOtective casl!l_g 

27 
_..,..,.__ 4" stainless blallk 

30' 

4" stahtleaa screen. 
15 slot 

WELL GW-22 
TOP 0, CASING !LEV, a 4,912.21 
8ROUND SUit,ACE !LEV.• 4,910.09 



• 

STRATIGRAPHIC LOG 
GW-22 

0'-10': Gravelly sand. 65% sand, 25% gravel, 10% nonplastic 
fines. Sand is very fine to medium grained. Gravel 
ranges from 1 I 4" to 3 I 4", angular to subrounded. 
Light brownish gray (2.5Y 612). 

10'-45': Vitric tuff. Very fine to fine grained. Light 
brownish g.ray (2.5Y 6/2) and light gray (SY 7/2) • 



• 

• 

GEOLOGIC LOG 

DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

TD.,92' 

~ 
EarthFax 

Salildy gravel 

Gravell sand 

Qh 
Sandy gravel 

Silty sand 

EarthFaz 
Engineering Inc. 

PROJECT No. C-20 

Concrete pod 

GHERCUL£9 
BACCHl:IS 

WORKS 

a~· protective .casing 

l::::!!!!!!toi:<....,_ 4" stainless screen, 
40 slot 

WELL GW-23 
TOP 01' CASING !LEV. a 4;905~06 
GIIOU,.D SURI'ACE EL~.a 41902.76 



'. 
' 

• 0 I -26 I : 

26 I -30 I : 

JO I -75 I : 

75 I -92 I: 

STRATIGRAPHIC LOG 
GW-23 

Sandy gravel. 50% gravel, JQ:% sand, ' 20% silt and 
clay. Gravel ranges from 1/4 11 to 1 11

, subrounded to 
angular. Sand is medium to coarse grained. 
Yellowish brown (10YR 5/4). 

Gravelly sand. 70% sand, 2.0% gravel, 10% ·silt. s .a·nd 
is medium g·rained. Gravel ranges from 1/4'' to 1/2", 
subrounded to angular. Brown (10YR 5/3). 

Sandy gravel. 50% gravel,· 30·% sand, 20% silt and 
clay. Sand is ve.ry fine to coarse. Yellowish brown 
(lOYR 5/4). 

Silty sand •. 65% sand, 25% silt, 5% gravel, 5% clay. 
Gravel"'"TSquartzite. Sand is medium to very coarse 
grained. Light yellowish brown (10YR 6/4). 
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GEOLOGIC LOG 

- ~ 

: 9 - u 
% i li: A. 
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a ar: 

~ 

TD-104' 

·~ 
EarthFax 

DESCRIPTION 

WELL CONSTRUCT'ION 
:DETAILS 

EarthFaz 
Engineenng Inc. ~HERCULES WELL GW-24 

PROJECT No. C-20 · 
BACCHUS 

WORKS 
TOP 01' CASiNG !LEV. • 4,891:97 

· GROUND ·SURI'ACE I!LIV.• 4,889;29 



• 
/ 

STRATIGRAPHIC LOG 
GW-24 

0 1 -15 1 
: Sandy grave 1. 6 5% grave 1 1 25% s:and, 10% si l·t, 5% 

clay. Gravel ranges from 1/4" to lh,, subangular to 
SUbroUnded 1 quartzite • Sand iS med iU'm tO COarse 
g.rained. Brown (lOYR 5/3). 

15 1 -22 1
: Clayey silt. 50% silt, 25% clay, 20% sand, 5% 

graveL Sand is ve·ry fine. Gravel is quartzite. No 
dilatancy, medium plasticity. Pale red (2.5YR 6/2) . 

.22'-43 1
: Silty· clay. 60% clay, 35% silt, 5% gravel .. No 

dilatancy, medi.um. t ,o high plasticity. Brown (7.5YR 
5/4) • 

43'-90 1
: Sandy gravel. 55% g·ravel, 25% sand, 20% silt and 

clay. Gravel is quartzite. Sand is very fine to 
coarse grained. Several gradational contacts are 
present between elay and gravel in this sample 
interval. Pale brown {lOYR 6/3). 

90 1 -104~: Gravelly sandstone. Very fine to coarse grained. 
10% gravel 1s 5o% quartzite, 50% igneous. Brown 
(lOYR 5/3). 
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GEOLOGIC LOG 

DESCRIPTION 

Sandy gravel 

Qh Silty gravel 

Siltstone 

Silty sandstone 

EcuthFaz 
Engineering Inc. 

PROJECT No, C-20 

WELL CONSTRUCTION 
DETAILS 

Concrete pad 
9'' protective casing 

W'ELL GW-25 
TOP OP' CASING ELIV. • 4,892.32 
GROUND SURP'ACE ELI!V.• 4,890.05 



• 

••• 

0 1 -17 1
: 

17 1 -75 1
: 

75 'I -9 3 I : 

93 I -1.10 I: 

STRATIGRAPHIC LOG 
GW-25 

Sandy gravel. 50% gravel, 35% sand, 15% silt and 
clay. Gravel ranges from 1/4" to 1", angular to 
subangular. Sand is medium to coarse gra.ined. Brown 
('7 • 5 YR 5/2 ) • 

S i 1 t y grave 1 • 6 0% grave 1 , 2 5% s i 1 t, 10% c 1 ay, 5% 
sand. Gravel ranges fro.m 1/4" to 1/2", subangular. 
Brown (lOYR 5/3). 

Sandy siltstone. 15% very fine grained quartz sand. 
Yellowish brown (10YR 5/4). 

Gravelly siltstone. 15% gravel is quartzite and 
igneous. Pale brown (10YR 6/3). 

110 1 -12·0' : S i 1 ty sands tone. Very fine to coarse. Light 
yellowish brown (10YR 6/4) • 
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GEOLOGIC LOG 
~ 

= 9 
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u 
t- i DESCRIPTI:ON 

WELL CONSTRUCTION 
DETAI·LS 

:o.. 0.. 
IU c 
Q ct: 

~ 

TD-!24' 

~ 
:earthFax 

Silty .sand . 

Qh Gravelly s.and 

Silty sandstone 

EartbFcm· 
Engineering Inc. 

PROJECT No. C-20 

Concrete pad 

fR HERCULES 
BACCHUS 

WORKS 

8" protective casing 

t2' 
M' 
H' 

~f+-- 4" stalrilitaa blank 
100' 

WE;LL GW-26 
TOP 0, CAII!'t8 I!L.IV. •• 4,820.77 
8ROUND SURI'ACE I!LBV••• 4,81823 



0'-16': 

16'-108': 

108'-124': 

• 

STRATIGRAPHIC LOG 
GW-26 

Silty sand. 60% sand, 30% silt, 10% clay. Sand is 
very fine to fine grained. Slow dilat.a.ncy, low 
plasticity. Grayi~h brown {lOYR 5/2). 

Gravelly sand. 45% sand, 40% gravel, 15% silt. Sand 
is ve.ry ·flne to coarse grained. Gravel is quartzite 
with some igneous. Brown (10YR 5/3). 

Silty sandstone. Very fine grained quartz, some 
vit.ric ash. Grayish brown ( 2. SY 5/2) • 



• 

• 

DE S C R I P T f, 0 N 

Qb Sandy gravel 

Silty elaystor:1e 

Sand¥ claystone 

Silty sa11dstone 

·WELL CO!NSTRUCTION 
D:ETA,ILS 

Concrete :pod 

2();..40· meah aiUca acind 

. . 

S!' protective caalnt 

--·~rr 4" ....... blank 

4" at«*iieaa screen, 
115 •• 

~. 
EartbFax 

Engineering Inc. {RHERCULES WELL GW-27 
EarthFax 

BACC:HOS 
WORKS 

TOP OP' CASING ILE V. = 4,853.0.9 
GftOUND SUitP'ACE ILI!V.s 4,850.54 



• 

• 

S'TRATIGRAPHIC LOG 
GW-27 

0'-8': Sandy gravel. 70% g,ravel, 15% sand, 15% silt and 

8'-22': 

clay. Gravel ranges, from l/4" to 1", rounded to 
angular, quartzite. Sand is very fi.ne to coarse. 
Brown ( lOYR 5/3). 

Si 1 ty clayst'one. 
to 3/8" diameter. 

Contains 10% quartzite gravel, 1/4" 
Light yellowish brown (lOYR 6/4J. 

22'-40': Sa·ndy claystone. Sand is very fine grained, contains 
some vi tr ic ash. Light brown ish gray ( 10 YR 6/2) 
grading to grayish brown ( lOYR 5/2) with depth. 

4.0'-92': Silty sandstone. Very fine to medium grained, 
contains some vitric ash. 5% gravel is quartzite and 
igneous. Brown (lOYR 5/3), light yellowish brown 
(2.5Y 6/3), pale brown lOYR 6/3) • 



• 
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% 
1-' a. 

"' Q 

TDsll5' 

GEOLOGI,C LOG 

DESCRIPTION 

WELL CONSTRUCTION· 
DETAILS 

Sandy gravel 

SUty sand 

Gravelly sand 

Silty sand 

Silty sandstone 

EarthFaz 
Engineering Inc. 

PROJECT No. C-·20 

Concrete pad 

{RHERCULES 
BACCHUS 

WORKS 

8" protective caalng 

WELL GW-28 
. . 

TOP Of' CASIIfG I!LI!Y. II 4,819.08 
GROUND SURf'ACI ILIY .. 2 4;816.85 



STRATIGRAPH.IC LOG 
• GW-28 

0 1 -1 0 1 
: S a n d y g r a v e 1 • 6 0 % g rave 1 , 2 5 % sand , 15 % s i 1 t • 

Gravel ranges from 1/4" to 6", wtth cobbles and 
b o u 1 de r s up to 2 ' , sub r o u.n de d to sub an g u 1 a r , 
quartzite with some igneous. Sand is me.dium to 
coarse grained. Bro~n t10YR 5/3). 

10 1 -25 1
: Silty sand. 7a% sand, 20% silt, 10% gravel. Sand is 

me d i u m-t'O co a.r s e grained • G:r ave 1 i s quartz it e , 
limestone and igneous. Pale brown (10YR 6/3). 

25 1 -40 1
: Gravelly sand. 45% sand, 40% g:ravel, 15% silt and 

clay. Sa~s fine. to coarse· grained. G·ravel is 
quartzite, limestone and igneous. Very pale brown 
(10YR 7/4). . 

40'-50': Gravelly sand. 65% sand, 25% gravel, 10% silt. Sand 
is fine ~medium grained with very few coarse 
gra.ins. Gravel as above. Brown (10YR 5/3). 

50 1 -75': Gravelly sand. 75% sand, 15% gravel, 10% silt and 
clay. SanOTs medium to coarse grained. Gravel is 
quartzite. Pale brown (10YR 6/3). 

75'-90': Gravelly sand. 65% sand, 20% gravel, 15% silt and 
clay. Sand 1s fine to medium grained.- Gravel is 50% 
quartzite, 50% ig:neous. Pale brown (lOYR 6/3). 

90'-97': Silty sand. 75% sand, 10% silt, 10% clay, 5% gravel. 
Sand i'S'Very fine to very coarse grained. Gravel is 
quartzite. Pale brown (10YR 6/3}. 

97'-115': Silty sandstone. Very fine grained, contains some 
devitrif1ed ash. Light brownish gray (2.5Y 6/2}. 



- --···----

GEOLOGIC LOG 

• DESCRIPTION 

WELL CONSTRUCTION 
DE.TAILS 

• 

• 

TD-105' 

·~ 

~ 

Gravelly sand 

Qh Gravelly sand 

Silty sandstone 

Sand 

EartbFaz 
Engineering Inc. 

EarthFax PROJECT No. C-·20 

Concrete pad 

.@HERCULES 
BACCHUS 

WORKS 

8" protectiVe casl119 

·WELL GW-29 
TOP Of' CASING EI.EV .. :a 4,81922 
GROUND SURII'ACE EL!V.• 4,816J7 



• 

• 

STRATIGRAPHIC LOG 
GW-29 

0 1 -'50 1
: Gravelly sand. 50% sand, 40% gravel, 10% silt. Sand 

is very fine to coarse grained. Grave 1 is 1/4", 
subangular to subrounded, 50% quartzite, 50% igneous. 
Pale brown (lOYR 6/3). 

50 1 -55 1
: Gravelly sand. 6Q% sand, 40% grav~l. Sand is medium 

grained. Gravel ranges from 1/ 4" to 1/2", subround.ed 
to rounded, q1:1artzite. Pale brown (10YR 6/3). 

55 I -6·6 I : Gravelly sand. 70% sand, 20% gravel, 10% silt. 
is medium grained. Gravel is quartzite. Brown 
5 I 3 > • 

Sand 
(lOYR 

66 1 -75 1
: Silty sandstone. Sa.nd is medium grained with <5% 

coarse graJ.ns. Brown (10YR 5/3). 

75 1 -80 1
: Silty sandstone as above but silt is vitric ash. 

Light brownish gray (2.5Y 6/2). 

80'-90': Silty sandstone as above but pale brown (lOYR 6/3). 

90-105': Silty sand. Brown (lOYR 5/3) • 



•• 

• 

GEOLOGIC LOG 

- ~ 
p 9 -
% 

u 
i 

~ 
DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

G. 
1&.1 c 
Q ar: 

~ 

TD-212' 

~ 
~ 

Gravelly sand 

Silty sand 

EarthFaz 
Engineering Inc. 

EarthFax PROJECT No. C-20 

Concrete pad 
8!' protective caSing 

20,..40 mesh .11Dca .~and 

.@HERCUI.D 
BACCHUS 

WORKS 

WEL:L GW-30 
TOP OF' CASINIJ ELE\1. :t 4,662.88 
IJRO.UND su"·FACI! I!LI!V.:~ 4,660.27 



• I 

STRATIGRAPHIC LOG 
GW,-30 

0'-5': Sandy gravel. 50% gravel, 35% sand, 15% silt. 
Gravel ranges from 1/4" to 2", subrounded to 
subangular, quartzite. Sand is very fine t·o coarse 
grained. Very dark grayish brown {10YR 3/2). 

5'-20': Silti sand. 70% sand, 20% silt, 10% gravel. Sand is 
very ffne"to very coarse grained. Gravel ranges from 
1/4" t·o 3/8 ... , subangular to suhrounded, quartzite. 
Brown (10YR 5/3). 

20'-65': Silty sand. 65% sand, 25% silt, 10% clay. Sand is 
very f1ne to medium grained, conta.ins some vitric 
ash. Brown (lOYR 5/3). 

65'-80': Gravelly sand. 50% sand, 35% gravel, 15% silt and 
clay. San~s fine to very coarse grained. Grave 1 
is quartzite. Light yellowish brown (10YR 6/4). 

80'-212': Silty sand. 60% sand, 30% silt, 10% graveL Sand is 
fine to very coarse. Gravel is mostly quartzite with 
some igneous. Red color increases with depth.. Light 
brownish gray (lOYR 6/2) • 



-

• 

• 

GEOLOGIC LOG 
~ 

~ 9 
% ~ 
1- % DE S C R I P T :1 0 N 

WELL CONSTRUCTION 
DETA.ILS 

11. 11.. 
liJ c 
Q a: 

~ 

TD-210' 

~ 

Qb Gravelly sand 

Gravelly sand 

EarthFaz 
Engineering Inc. 

EarthFax PROJECT No. C-20 

Concrete pad 

.@HERCULeS 
BACCHUS 

WORKS 

8" protective casing 

4" stalnleu blank · 

.p;:.;l!~,...._- 4" stalnleu screen, 
'15 slot 

WELL GW-31 
TOP OF' CASIH.G !LEV.: 4,672.53 
GROUND SURFACE !UV.: 4,669.92 



:. 

STRAT'IGRAPHIC LOG 
GW-31 

0'-15': Gravelly sand. 55% sand, 30% gra~el, 15% silt. Sand 
is coa.rse tO" fined grained. Gravel ranges from 1/ 4" 
to 1/2', subangular to subrounded, quartzite and 
1 ime·stone. Brown ( 1 OYR 5 I 3) • 

15'-100': Gravelly sand. ~0% sand, 301 gravel, 10% silt. Sand 
is coarseto very fi.ne grained. Gravel is mostly 
quartzite, some limestone and igneous. Light 
yellowish brown (10YR ~/4). 

100'-115': Gravelly sand. 85% sand, 10% gravel,_ 5% silt. Sand 
is very fi.ne to very coarse. Gravel is quartzit.e. 
Light yellowish brown (10YR 6/4). 

115'-210': Gravelly sand. 50% sand, 30% gravel, 20% clay. Sand 
is very .fl.ne to very coarse. Gravel is quartzite .. 
Yellowish brown (10YR 5/4). 



• 

:·· 

•• 

GEOLOGIC LOG 
4.D 

~ 9 - u : i ... 
Cl. Cl. 
w c 
Q . Ill: 

~ 

TQ..I55' 

~ 
' EarthFax 

DESCRIPTION 

Gra.velly sand 

Siity sand 

WELL CONSTRUCTION 
DETAILS 

Concrete pad 
a·· protective coalr!g 

140' 

1::::::!!~1-- 4" stolnleaa screen, 
15 slot 

EarthFaz 
Engineering Inc. iR ltERCULES WELL GW-32 
PROJECT No .. C-20 

BACCHUS 
WORKS 

TOP Off CASING I!L:EV.: 4,610;06 
· GROUND SURII'ACI! I!LI!V.a 4,607.30 



• 

0' -5': 

5'-15': 

15'-75': 

75'-125': 

STRATIGRAPHIC LOG 
GW·-32 

Sandy cla~. 40% clay, 35% sand, 25% silt • . M.oderate 
to hig i la tancy, moderate plasticity. Ve.ry dark 
g-rayish brown (10YR 3/2). 

Gravelly sand. 50% sand, 30·% gravel, 20% silt. Sand 
is very fine to coarse. Gravel ranges from 1/4" to 
3/4", subangular to subrounded. Brown (lOYR 5/3). 

Gravelly sand. 50% sand, 30% gravel, 15% s·il t, 5·% 
clay. Sanais· very fine to coarse. Gravel is 
quartzite, limestone and igneous. Yello·wish brown 
( lOYR 5/ 4.). 

Gravelly sand~ 65% sand~ 25% gravel, 10% silt. Sand 
is ve.ry fine to med.ium grained. Gravel as above. 
Light brownish gray (lOYR 6/2). 

125'-155': Silty sand. 55% sand, 35% silt, 10% gravel. Sand 
ranges -rrom - fine to mediu:m grained. Brown (10YR 
5/3). • 



• 

• 

:: 
t: 
Ill 
Q 

TD=I7T 

~ 

GEOLOGIC LOG 

Gravell sand 

EarthFaz 
Engineering Inc. 

; EartbFax PROJ:ECT ,filo. C-20 

WELL CONSTRUCTION 
D'ETAI'LS 

Concrete pad 

JR HERCULES . 
BACCHUS 

WORKS 

8" prot~tive casing 

" stal~tless blank 

WELL GW-33 
TOP OF CASING !L£Y. • 4;598.93 
GROUND SURII'ACI! I!LI!V.• 4,596:44 



-o · -s·: 

5'-180': 

_, 

e 

STRATIGRAPHIC LOG 
GW-33 

Gravelly sand. 60% sand, 25% gravel, 15% silt. Sand 
is very fine to coarse grained. Gravel ranges .from 
1/4" to 1/2", igneous and quartzite, subangular to 
subrounded. Dark brow.n (iOYR 3/3). 

Silty sand. 55% sand, 25% silt, 2'0% gravel. Sand is 
very fT"i16 to coarse grained. Grave 1 is igneous and 
quart.zite. Light yell.owish brown (lOYR 6/4). 



GEOLOGIC LOG 

-
·~ 

• 

• 

I-. a. 

"' Q 

To..a5' 

~ 
EarthFax 

DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

8" protective caa~nt 
Concrete pad 

4" ...... blar* 

Ea:rthFaz 
Engineering Inc: GHERCULES WELL GW-34 

PROJECT No. C-,20 
BACCHUS 

WORKS· 
TOP 01' CASING ILEV. II 4,587.74 
GROUND SUIIP'ACI I!LIV.a 4;585.88 



• 

STRATIGRAPHIC LOG 
GW-34 

0'-5': Gravelly s:and. 50·% sand, 40% gravel, 10% silt. Sand 
is very fine to coarse grained. Gravel ranges from 
1/4' to 1/2", subangular to subrounded. · Dark brown 
(10YR 3/3). 

5'-185': Silty sand. 65% sand, 25% silt, 10% gravel. Sand is 
very fine to coarse. Grave.! is quartzite, limestone, 
igneous and some c:hert. Light yellowish brow.n (lOYR 
6 I 4) • 



: -

TOsl75' 

GEOL.OGIC LOG 

DESCRIPTION 

Gravelly sand 

Silty sand 

WEL'L CONSTRUCTION 
DETAIL.S 

Concrete pad 
8" protective casing 

EarthFaz 
Engineenng Inc:. £9 tERCUI.ES WELL GW-35 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOP 0, CASING ELEV .. " 4,587.40 
GRO.UND SUit,ACE ELEV.a 4,585.45 



• 

0 I -5 I: 

5'-20': 

STRATIGRAPHIC LOG 
GW-35 

Sandy silt. 45% silt, 30% sand, 25% gravel. Sand is 
very f~ne to coarse. Gravel rang.es from 1/4" to 
3/ 4", suba.ngular to sub rounded. Dark brown ( 10YR 
3 I 3) • 

Gravelly sand. 45% sand, 40% gravel, 15% silt. Sand 
is medium -rD coarse grained. G.:::·avel range,s from 1/4" 
to 3/8", subangular to subrounded, q.uartzi te. Leight 
yellowish brown (lOYR 6/4). 

20'-175': Silty sand. 50% sand, 25% silt, 25% gravel. Sand is 
very fine to coarse. Gravel is most.ly quartzite, 
also limestone, igneou.s and chert. Light yellowish 
brown (lOYR 6/4) • 



-· 

• 

GEOLOGIC LOG 

"' .. 9 .. 
:1: 

u 
1- i 0 ESC R I PT 1'0 N 

WELL CONSTRUCTION 
0-ETAI:LS 

Ci. Ci. 
11.1 c 
Q CIC 

~ 

TD-180' 

~­

u 
Earth Fax 

Grav·etty silt 

Qh ' Gravelly sand 

EarthFaz 
Englneertng Inc. 

PROJECT No. C-20 

Concrete pod 

~HERCUIJ:S 
BACCHUS 

WORKS 

8" protecHve casing 

4" stainless blank 

·.a:::;~~- 41' stainless screen, 
15 slot 

. TOP OF CA81"G !LEV. • 4,583,91 
GROUND SUitP'ACI! I!U!V.:a 4,!581.65 



• 0 1 -15 1
: 

15 1 -180 I: 

• 

• 

STRATIGRAPHIC LOG 
GW-36 

Gravelly silt. 50% silt., 35% gravel, 10·% sand, 5% 
clay. Sand is medium to coarse grained. Gravel is 
1/4", subrounded to subangular, quartzite. Brown 
(10YR 5/3). 

Gravelly sand. 50% s.and, 25% grave.l, 15%, silt, 10% 
clay. Sand 1.s very fine to coarse grained. Grave 1 
is qua.rtzi te, 1 imestone and i.gneous • 



• 

• 

GEOLOGIC LOG 

DESCRIPTION 

Gravelly sand 

Vltric tuff 

TD=45' 

WELL CONSTRUCTION 
DETAILS 

Concrete pad 
8" protective casing 

.......,_.'f:ol, •. t-- 4" stainless blank 
:;~;: 
·.:.~ 41' 

~ 
EarthFax 

Engtneertng Inc. {@HERCULES WEL.L GW-37 
EartbFax PROJECT No. C-20 

BACCHUS 
WORKS 

TOP OP'·CASI"G I!LEV. :t 4,557.64 
GROUND SURFACE ELIV.: 4,575.44 



0'-35': 

35'-40': 

40'-45': 

STRATIGRAPHIC LOG 
GW-37 

Gravelly sand. 60% sand, 3~% gravel, 10% silt. Sand 
is very f1ne to coars~e. · Grav.el ranges from 1/4" to 
2", subangular to subrounded, mostly quartzite. Some 
cobbles are present in this interval. Brown (10YR 
5/3) • 

Vitric tuff. Very fine grained. Con'tains some very 
fine quartz grains. Light brownish gray (2.5Y 6/2). 

Vitric tuff. a .s above but moderately devitrified. 
Clay is bentonitic •. · Liqht ol.ive gray (SY 6/2). 



e 

i. 

• 

'GEOLOGIC LOG 
~ 

s: 9 - u : i 1-
G. CL 
w· c 
a Ill: 

~ 

TD-45' 

~ 
EarthFax 

0 :E S C R I P T I 0 N 

Sandy silt 

Silty sand 

WELL CONSTRUCTION 
DETAILS 

COncrete pod 

EarthFaz 
. Engineering Inc. fRHERCULES WELL GW-38 
PROJECT No, C:-20 

BACCHUS 
WORKS 

· TOP OP' CASiHG !LEV. a 4,578.03 
GROUND SURf'AC! !LEV.• 4,575.39 



• 0 I -5 I: 

5 1 -44.6 1
: 

44.6 1 -45': 

. e 

• 

STRATIGRAPHIC LOG 
GW-38 

Sandy silt. 40% silt, 35% sand, 25% gravel. Sand is 
very ffneto medium grained. Gravel range.s from 1/ 4i1 

to 2", subangular to sub'rounde·d, q·uartzi te. Da.rk 
brown (lOYR 3/3). · 

Silty sand. 68% sa.nd, 30% silt, 2% gravel. Sand is 
very fine to very coarse. Gravel is quartzite with 
some igneous. Yellowish brown (lOYR 5/4) .~ 

Silty sand. 70% s~nd, 2Dt silt, 10% gravel. Sand is 
very fl.ne gra-ined. Gravel as above. Light brownish 
gray (2.5Y 6/2) .• 



• 

• 

TD-53' 

• 

GEOLOGIC LOG 

· 0 E S C R I P T 11 0 N 

Gravelly s.and 

Sandy gravel 

Clayey sandstone 

WELL CONSTRUCTION 
DETAILS 

8" protective casing 
Concrete pad 

70-meah dlco sand · 

20-40 mesh silica sand :E31-+- 4" -stalnleSI screen1 
15 slot 

EarthFaz 
Engineering. Inc. {RHERCULES WELL GW-39 

BACCHUS. 
PROJECT No. C-20 WORKS 

TOP 01' CASING I!LEV. 2 4,626:08 
QROUND SURI'ACI! I!UV.• 4,623.14 



• 

0 I -5 I: 

STRATTGRAPH.I C .LOG 
GW-39 

Gravelly sand. 60% sand, 25% g.ravel, 
clay. Sand is .very fine to coars·e. 
subangular to subrounded, quartzite. 
(lOYR 3/3). . 

10% silt, 5% 
Gravel 1/ 4i', 

Dark brown 

5 ' - 2 7 ·• : s a n d y g r a v e 1 • 6 5 % grave 1 ; 2 0 % sand , 1 5 % s i 1 t • 
Gravel is quartzite, limestone and some igneous. 
Pale brown (10YR 6/3). 

27 '-53': C 1 ayey sandstone. 
( 2 • 5 YR 5 I 2) • 

Very fine grained. weak red 



• 

• 

GEOLOGIC LOG 

: - DE S C R I P T 'I 0 N 

WELL CONSTRUCT'ION 
DETAILS 

TD-45' 

~ 
EerthFax 

Gravelly sand 

Qh 

Silty sand 

EarthFaz 
Engineering Inc. 

PROJECT No. C-20 

Concrete pad· 

{9 tERCUI.ES 
·:BACCHUS 

WORKS 

W:ELL GW-40 · 
TOP•Qif CAIINCI I!LIV. :t 4~575;55 

IROUND ·SURI'ACI ILJ!V . .a 4,573.40 



,Q I -25 I : 

25 1 -45 1
: 

• 

STRATIGRAPHIC LOG 
GW-4;0· 

Gravelly s·and. 50% sand, 40% gravel, 10% silt. Sand 
is very fine to very coarse grained, grave 1 is 
quartzite and igneous. Brown (lOYR 5/3) • 

Silty sand. 50% sand, 30% silt, 10% gravel, 10% 
clay. Sana is very fine to. very coarse. Gravel . is 
quartzite with a few · igneous. Strong brown (7. 5YR 
5/6) . 



e 

• 

GEOLOGIC LOG 
loiJ 

: 9 - u :c i t: DESCRIPTION 

WELL CONSTRUCT.ION 
DETAILS 

CL. 
IU c 
Q It: 

~ 

11).;65' 

~ 
EarthFax 

Gravelly sand 

Clayey sil'tstone 

Sandy siltston.e 

EarthFaz · 
Engiluleling Inc. 

PROJECT No. C-20 

Concrete pod 

f@HERCULB 
BACCHUS 

WORKS 

Neat cement 

1:::::!~+-- 4" stainless screen, 
15 slot 

WELL GW-41! 
TOP 01' CASING I!LI!Y. a, 4,599.80 
GROUND SURFACE I!LI!Y.a 4;$97.66 . 



STRATIGRAPHIC LOG e GW,-41 

• 

0 1 -10 1
: Gravelly sand. 60% sand, 25% gravel, 15% silt and 

clay. Sand is fine to very coarse. Gravel is 1/4" 
to 1/2", angular to subangular quartzite, limestone 
and igneous. Brown (10YR 5/lt. 

10 1 -20 1
: Gravelly sand. 60% sand, 25% gravel, 15%, silt. Sand 

is fine to very coarse grained. Gravel as above. 
Light yellowish brown (10YR 6/4). 

20 1 -54 1 ~ Clayey siltstone. Contains some fine grained vitric 
ash. Reddish yellow {7.5YR 6/S). 

54 1 -6 5 1 
: Sandy s i , 1 t s tone • S a n d i S' v e r y f i n e to me,d i urn 

grained. Yellowish brown (lOYR 5/4) • 



• 

• 

• 

. ·~ 

: : 9 -
GEOLOGIC LOG 

DESCR ·IPTION 

WELl CONSTRUCTION 
DETAILS 

TDa45' 

~ 

Gravelly sand 

Silty sand 

EarthFaz 
Engineering Inc. 

EarthFax PROJECT No. C-20 

Concrete pad 

7o-mesh siDco sand 

IPHEACUIB 
BACCHUS 

WORKS 

WELL ·GW~42 
TOP OP' CASII~G ~LEV. a 4;579.55 
GROUND SUR.P'ACI! I!LI!V.• 4,57722 



• 

• 

• 

0 I· -5 I : 

STRATIGRAPHIC LOG 
GW-·42 

G'ra.ve lly sand. 60% sand 1 2'5% 9rave l 1 15% silt. 
is very fine to coarse grained. Gravel ranges 
1/ 4" to 2", subangular to subrounded, quartzite 
s.ome igneous. Da,rk grayish brown (10YR 4I2). 

Sand 
from 
with 

5'-40': Silty sand. 60·% sand, 30% silt, 10% grave·L sand is 
fine to coars'e grained. · Gravel is qua.rtzite and 
igneoqs·. Br,own (lOYR 5/3). 

40'-4.5': Silty sand. 60% sand, 30% silt, 10% gravel.. Sand is 
very f1.ne to medium grained. Gravel is quartzit;e. 
Yellowish brown (lOYR 5/6) • 



• 

• 

GEOLOGIC LOG 

I-

% 

t: DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

.... 
Q 

:....:.. __ _ 

Qb Sandy gravel 

:::=:=:=: Tjn Clayey siltstone 

TDaSJ' 

~ 
EarthFax 

Sandy claystone 

Silty sandstone. 

·EarthFas 
Engineering Inc. 

PROJECT No. C-20 

Concrete pad 

JR HERCUI.ES 
BACCHUS 

WORKS 

8" protective caalng 

Stainless reducer 

WEL·L GW-43 
TOP OF·CASING ELEV.: 4,817.39 
GROUND SURFACE ELEV.: 4,815:0& 



0.0'-7.0': 

7.0'-12.5' 

12.5'-35.0': 

35.0i-46.0': 

46.0'-51.0': 

•• 

STRATIGRAPHIC LOG 
GW-43 

Sandy gravel. 50% g.ravel, 30% sand, 10% cobbles, 
10% silt. Gravel is subrounded to subangular 
quartzite. Sand is medium to coarse grained. 
Cobbles are 3'" to 12", sub-rounded, quartzite. 
Silty matrix reacts strongly to HC 1. Very dark 
grayish brown (10YR 3/2). 

Sandy gravel. 60% gravel, 20% sand, ~O:% silt, 5% 
cobbles, 5% clay. Gravel is subrounded to 
subangu 1 ar, quartzite and sandstone. Sand is 
medium to coarse grained, subrounded to 
subangular. Silt matrix reacts :strongly to HCl. 
Brown (10YR 5/3). 

Clayey siltston.e. Contains 15% fine to coarse 
grained sand, mostly quartz, some dark minerals. 
Weak reaction to HCl. Brown (10YR 5/3) to grayish 
brown (2.5Y 5/2) with depth. 

Sandy claystone. Sand is predominantly very fi.ne 
grained w1.th some very coarse grains. Coarse sand 
fraction is subangular to subrounded quartz with 
so·rne dark minerals. Some sand is iron stained. 
Moderate to weak reaction to HCl. Brown ( 1 OYR 
s I 3 > • 

Silty sandstone. Sand is very fine t.o coarse 
grained, rounded qqartz. Weak reaction to HCl. 
Yellowish brown (10YR 5/4) • 



• ~ -

• 

:Y:O.U5.' 

GEOLOGIC LOG 

DESCRIPTION 

Sandy gravel 

Silty sand 

Sandy gravel 

Silty sand 

WELL CONSTRUCTION 
DETAILS 

8" protective casing 
Concrete .pact 

Stainless reducer 

.'.E3~1-- 4" stQinless screen. 
15 slot 

ISHERCUIB WELL GW-44 
PROJECT No. C-20 

BACC'HUS 
WORKS 

TOP Off CA8!NCI I!LEV. • 4,~99.66 

•ttOUND SUIIf'ACB BUV.•. 4,897 22 



·-

0 o' 10 I - 2 5 o 0 I : 

25. ·0 1 -70.0 1
: 

70.0 1 -84.0 1
: 

S'TRATTGRAPHIC LOG 
GW-4.4 

Sandy gravel. 50·%. gravel, 25% sand increasing to 
30% with depth, 15% silt, 10%· clay dec·reasin.g t ·o· 
5% witt!. depth. Gravel is subro~und;ed to subangula·r 
qu.artzite, sancts.to:ne~, and dark. limestone. Sand ts 
very fine. to very coarse grained. The fine to 
medium grained saitd fra:ct.ion contains up to 5:0% 
vitric ash. S.il t is vi tric a;sh. Clay is a•l tered 
vitric ·ash. Stt:ong reaction to HCl. Brown ·( lOYR 
5/ 3) • . . 

Silty sand. 85% sand, 15% si.lt grading· with depth 
to 55% sand, 30% gravel, 15% silt, tra-ce o.f cla~y. 

· Sand is· very fine to coarse grained (predominantly 
fine gra.ined:) • The very fine to fihe grained sand 
is rounded quartz. Up to 30% of . the interval is 
vitric ash. Gravel is su"langular t ·o subr·ounded 
quartzite with small amounts of sandstone, 
siltstone, andesite-latit.e. and tu.f .f. Stron.g 
re.action to HCI.. Brown (lOYR 5/3). 

Sandy gravel. 55% gravel, 3S% sand, 10% silt, 
gradin.g wi t'h depth to 4.0% gravel, 35% . sand, 15·% 
S'. i 1 t , l 0 % c 1 ay • G r a v e 1 i s s u b r o u n d e d to 
suba.ngula,r quartzite and ·sandstone, with some 
a·ndesite~-latite. .Sand is very fine to ve~ry coarse 
g:rained' (predominantly me:qlium to very coarse). 
The fine. grained s·artd is rounded to s'ubangula.r 
qua:rtz with up to 30% rounded Vittle ash. · Some· 
iron and manganese· s .t ·aining. Clay is altered 
vitric ash. Strong reaction to HCl. Br·m>Jn f1.0YR 
5/4), yellowi,sh br·own (10YR 5/4) .• 

84.0 1 -115.0 1
: Silty sand. 65% sand, 20·% silt, 10% gravel, 5% · 

clay, with· a few cobbles and boulders. Sa·nd is 
very fine t .o very coarse graill'ed, rounded to 
subangular quart-z, dark . minerals artd · vi.tric ash. 
Medium t.o fine· grained sand con·tains. up to SO% as:h 
in some zo-nes~ · Grave.! is predomina.ntly quartzl te, 
with minor amou.nts of sandst~one, s 'iltst6ne a.nd · 
andesit·e-l:atite. :strong react:ion to HCl. . Light 
·brown (10YR 6/3) 1 brown (10YR 5/3), grayish brown 
(2.SY 4/2}. . 
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WELL GW-45 
TOP 01' CASING EL£Y. II 4,748.60 
GltOUND SURI'ACE ELEY.• 4,746.95 



• 0 o 0 I• -3 o 0 I : 

3.0'-25.0': 

25.0'-35.0': 

• 

STRATIGRAPHIC LOG 
GW-45 

Silty sand. 50% sand, 30% gra,vel, 20% silt. Sand 
is very-fine to coarse grained, rounded to 
subrounded quartz. Gravel is subrcunded to 
subangular quartzite. Very dark brown (lOYR 2/2). 

Vitric tuff. 5% quartzite gravel w·ith depth. 
Moderatery-to highly devitrified. Larger tuff 
fragments are laminated. Clay is randomly iron 
sta.ined. Strong reaction t·o HCl. Pale o 1 ive ( 5Y 
6/4) and white (SY 8/2). 

Vitric tuff~ Contains some very fine to fine 
grained quartz and c h a l k y grains . ~1 ode rate 1 y 
devitrified. Strong reaction to HCl. Pale yellow 
(5Y 7/3), light gray (5Y 7/2) with depth . 
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{RtERCULES 
BACCHUS 

WORKS 

WELL GW-46 
TOP 0, CASING !LEY. • 4,699.70 
aROUND SUI.,ACE EUV.s 4,697.80 



• 0 o 0 I -8 o 0 I : 

8.0 1 -70.0': 

• 

• 

STRATIGRAPHIC LOG 
GW-46 

Silty gravel. 60% gravel, 20% silt, 15% sand, 5% 
clay. Gravel is subangular to sub-rounded 
quartzite, sandstone and chert. Sand is ve.ry fine 
to coarse grained, s'U'brounded, quartz. Carbonate 
coats on iarger clasts. Strong reaction to HCl. 
Dark brown (lOYR 3/3). 

Vitric tuff. Drilling rate.s suggest alternating 
thin beds of tu.ff and clay. . Contains some very 
fine to fine grained quartz sand and dark 
minerals. Strong reaction to HCl. Pale olive (SY 
6/3) to olive gray (SY 5/2) • 
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GE·OLOGIC LOG 

.- WELL CONSTRUCT.ION . . 

DESCRIPTION DETAILS 

Concrete pod 

Cobbly gravel 

·silt sand 

Sandy silt 

Sandy gravel 

Qh 

•,' 

Stalnlitu reducer 
~ ·.-: 

,•: 

Gravelly sand 
70-mest! silica eanil 

T cw Silty sandstone 

To-125' 

·~·. fi!HERCULES WELL GW-47 
EartbFax PROJECT No. C.-20 

BACCHUS 
WORKS· 

: TOP 011' C~SING !LEV.= 4,799.22 
' aROUND sultt'Aca IELBV .. • 4,797.39 



•• 

• • 

0.0 1 -22.0': 

22.0'-26.0': 

26.0'-41.0': 

41.0 1 -60.0 1
: 

STRATIGRAPHIC LOG 
GW-47 

Cobb 1 y grave 1 • 4 0 % · g rave 1 , 2 0 % cobb 1 e s and 
boUlders, 20% sand, 20% silt wit'h a trace of clay 
grading with depth to 70% graver, · 20% sand, 10% 
silt with clay. Gravel is rounded to subangular 
quartzite, sands tone, s i 1 tstone and andesite­
latite. Sahd is very fine . to very coarse grained, 
rounded to subangu lar quartz and dark miner a 1 s. 
Carbonate coats · on larger clasts. Silty matrix 
reacts strongly to HCl. oa,rk ·grayish brown (2. SY 
4/2), brown (10YR 5/3) with depth. 

S i 1 ty sand • 4 5 % sand , 4 5 % s i.l t , 1 0 %· c 1 a y • Sand 
is verYTine and 1:ery coarse · grained, rounded to 
subangular, quartz and dark minera 1 s. Strong 
reaction to HC1. Light yellowish brown (iOYR 
6/4) • 

Sandy silt. 60% silt, 25% sand, 15% grave.!, 
grading"'"""'WT"th depth to 40% silt, 35% gravel, 15% 
sand , l 0 % c 1 a y • Sand as above • Grave 1 i s 
subrounded to subangular quartzite and andesite­
latite, many clasts have iron and manganese 
staining. Strong reaction · to HCl. Light 
yellowish brown (.10 YR 6/4) • 

Sandy gravel. 40% gravel, 30% silt, 20·% sand, 10% 
clay, grading with dept·h to 40.% gravel, 30% sand, 
20% silt, 10% clay. G-ravel is ·subrounded to 
subangu1ar quartzite, ~ndesite-latite, sandstone, 
s .iltstone and limestone. Sand is very fine to 
very coarse grained, rounded to subangular quartz 
and dark minera 1 s. c 1 ayey s i 1 t mra tr ix reacts 
strongly to HCl. Light yellowish brown (10YR 
6/4), pale brown (10YR 6/3). 

60.0 1 -118.0 1 
: Gravelly sand. 50% sand, 20% gravel, 20% silt, 

10% c 1 ay .--Sa.nd is very fine to very coarse 
grained, rounded to subangl:l:lar quartz and dark 
minerals with some vitric ash. Gravel is 
su'brounded t .o s·uban.gular quartzite, sandstone, 
limestone, andesite-latite and .occasional tuff 
fragments. Clayey silt matrix reacts strongly to 
HCl. Light yellowish brown (10YR 6/3), brown 
(lOYR 5/3). . 

118.0 1 -125.0 1
: · Silty sandstone. Sand is fine to medium grained, 

50% angular vitric ash and 50% rounded quartz. 
Silt is vitric ash. S":rong reactio.n to HCl. Pale 
brown (lOYR 6/3) • 
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Sandy gravel 
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Engtneenng Inc. 

PROJECT No. C-20 

Concrete 

70-meah slllc:a sCII'Id 

.@ .IERCU' FS 
BACCt:ttiS 

WORKS 

aM protective casln; 

Stainless redUcer 

WELL GW-48 
TOP 0, CASING ELEY. : 4,729.67 
GltOUND SUit,..ACE &LEV.• 4,727.60 



• 

• 

0 o Q I '-110 o 0 I : 

STRATIGRAPHIC LOG 
GW-·48 

Sandy gravel. SO·% gravel, 25% sand, 20% silt, 5% 
clay with a few boulders and cobbles. Gravel is 
subrounded to angular quartzite and sandstone, 
s·o:me silt.s.tone, limestone. and andesite-latite. 
Sand is very fine to very coarse grained. Fine 
grained s·and is rounded to subrounded quartz. 
Medium to very coarse grained sand is subrounded 
to subangular quart.z and drar.k minerals. Carbonate 
coating on many of the larger cilasts. Strong to 
moderate reaction to HCl. Brown (10YR 5/3) to 
yellowish brown (10YR 6/4). 

110.0 1 -114.0 1 : Silty sand. 40% sand, 35% silt, 20% grav-=1, 5% 
clay. Sand is very fine to very coarse grained, 
rounded to s·ubrounded quart.z and. dark minerals. 
Gravel is subroun.ded to su·bangular quartzit"e, 
sandstone and andesite-latite. Sandstone and 
siltstone are manganese s·tained. Strong reaction 
to HCl. Pale brown (lOYR 6/3) . 

114.0 1 -130.0 1 ~ Sandy gravel same as interval 0.0 1 -110.0 1
, but 

pale brown· ( 10YR 6/3) . 

130.0 1 -135.0 1
: Silty sand.. 40% sand, 30·% silt, 25% gravel, 5% 

c 1 a y • ----sa.m e as i n t e r v a 1 11 0 • 0 1 -11 4 ~ 0 1 
, · b u t 

contains a few calcareous nodules (medium sand 
sized) are present. 

135.0 1 -179.0 1
: Sandy gravel. Same as interval 0.0 1 -110.0 1

, but 
con t a i.n s a · trace of vi t ric ash tuff . , Tuff is 
manganese-stained. Brown (10YR 5/3), lig.ht 
yellowish brown (10YR 6/4). 

179.0 1 -186.0 1
: Silty sand. 40% sand, 30% silt, 25% g.ravel, 5% 

clay. ---s:ime as interval 110.0 1 -114_. 0', but 
contains some vitric a·sh. tu.ff. Tuff is manganese 
stained. Pale brown (10YR 6/3). 

186.0 1 -195.0': Vitric tuff; rnoderat.ely devitrified. Conta.ins 
occasional medi_urn sand-size calcareous nodules. 
Strong reaction to HCl. Brown.ish gray (2. SY 6/ 2) • 
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Gravelly sand 

Sandy sin 

Oh ~--~--------------~ 
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Silty sand 

Sand 
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WELL CONSTRUCTION 
DETAILS 

Caved in -._~ __ ......... 

EarthFaz. 
Engineering Inc. {@IERCUIES WELL GW-49 

PROJ.ECT No. C-20 
BACCHUS 

WORKS 
TOP OF CASING !LEV. s 4,798.82 
GROUND .SURFACI! lLBV.a 4,796.67 . 



•• 

0 o 0 I -19 o 0 I : 

19.0 1 -29.0 1
: 

29.0 1 -43.0 1
: 

43.0 1 -59.0': 

STRATIGRAPHIC LOG 
GW-49 

G.ravelly san.d. 40% sand, 30% gravel, 20% silt, 
10% cobble"'S'";"few boulde.rs. Sand is very fine. to 
very coarse grained (predominantly coarse 
grained). Sand is rounded quartz and dark 
minerals. Gravel and cobbles are stibangular, 
subrounded and rounded quartzite and sandstone. 
Larger clas·t:s are carbonate-coat·ed. Silt matrix 
reacts strongli to HCl. Light brownish gray (10YR 
6/2), brown (lOYR !:)/3). 

Gravelly sand as above, but yellowish brown (10YR 
5/4). --

Sandy silt. 45% silt, 25% sand, 20% clay, 10% 
gravel.-s:ind is very fine. to very coarse grained, 
rounded, quartz and dark mirierals. Gravel is 
predominantly subrounded to subangular with a few 
rounded quartzite and sandstone . clasts. Larger 
clasts are carbonate coated. Strong reaction to 
HCl. Brown (10YR 5/3), yellowish brown (lOYR 6/4). 

Silty sand. 35% sand, 30% silt, 20·% gravel, 15% 
clay. Sand is very fine to very coarse grained, 
sub:tounded to subangular, quartz and dark 
minerals. GraVel is subangular to angular quartz­
ite, sandstone and andesite-latite. Moderate 
reaction to HCl. Pale brown to light yellowish 
brown (10YR 6/3 to 6/4). 

59.0 1 -69.0': Silty sand. 60% sand, 30% silt, 10% clay. Sand 
is very f1ne to medium gra.ined (predominantly very 
fine grained) , rounded to sub rounded quartz • 
. Moderate reaction to HCl. Pale brown (10 YR 6/3). 

69.0'-75.0': Sand. 9.5% sand·,, 5% silt. Sand is very fine to 
coarse g.ra.ined (mostly fine grained) , rounded to 
subrounded quartz. No reaction to HCl. Light 
yellowish brown (10YR ~/4). 

7'5.0'-86.0'·: Silty sand. Same· as interval 59.0'-69.0', but 
brown ( 10YR 5/3) • 

8·6.0'-90.0':. Sand. Same as interval 69.0'-75.0', but.dark 

9-0 •. 0 I -95 • 0 I : 

brown (10YR 3/3).· · 

Silty sand. 75% sand, 15% silt and clay, 10% 
grave1.---sarid is very fine to very coarse grained 
(mostly medium), rounded to subrounded: 50% 
quartz, 50~% dark minerals. Gravel is subrounded 
to angular, quartzite. Weak reaction to HCl. 
Brown (10YR 4(3). 
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EarthFaz 
Engineering Inc. 

PROJECT No. C-20 

.@HERCUlES 
BACCHUS 

WORKS 

WE'LL GW-50 
: TOP OF CASING EL£V. a 4,792.08 

GltOUND SURFACE ELI!V.a 4,790.48 



• 0 o 0 I - 5 o Q I : . 

5 o 0• I - 1 0 o 0 I : 

10.0 1 -14.0 1
: 

14.0 1 .;.20.0 1
: 

• 20.0 1 -29.0': 

29.0 1 -43.0 1
: 

--

STRATIGRAPHIC LOG 
GW-50 

Silty cl£¥· 50% clay, 40% silt, 10% .. ~and. 
fine to J.ne grained s·ubangular ash shards. 
is altered vitric ash. Strong reaction to 
Yellowish brown {lOYR 5/4). 

Very 
Clay 
HC 1. 

Sandy silt.. .55% s.ilt, 35% sand, 10% clay • . Sand 
is fin:e-graine.d, rounded quartz and vitric ash. 
Clay is altered vi tric ash. Strong reaction to 
HCl • . Light brownish gray (2.5! 6/2). 

Silty sand. 55% sand, 40l silt, 5% clay. Sand is 
very fi'Iie'"to coarse grained, rounded to subrounded 
quartz and vitric ash. Silt is vitric ash. Clay 
is altered vitric ash. Silt and clay are. iron 
stained:. Strong. reaction to HCl. Light brownis·h 
gray (2.5Y 6/2). 

Sandy gravel. 40% gravel, 30% sand, 20% silt, 101 
clay. Grave 1 is subrounded to s·ubang.ular, mostly 
qu.artz i te with some sandstone, s i 1 t .s tone and 
andesite-latite. Sand is very fine to very coarse 
grained, rounded to subangular quartz, dark 
minerals, some vitric ash. Silt is vitric ash. 
Clay ·is altered vitric ash. Fines react strongly 
to HCl. Brown (10YR 5/3). 

Silty sand. 70% sand, iO% silt, 10% clay. Sand 
is very fJ.ne to very coarse grained, subrounded to 
s.ubangular quartz, dark minerals and some vitric 
ash. Silt is v.itric ash. Clay is altered vitric 
ash. Both silt and clay have some iron staining. 
Stiong reaction to HCl. Color grades with depth 
from- pale brown. ('10YR 6/3) to light brownish gray 
( 2. 5Y 6/2) • 

Sand. 95% sana·, with minor amounts of gravel and 
STn: • . Sand i s v e r y f i n e to co a r s e g r a in ed 
{predominantly mediu·m t ·o fine grained), iounded to 
subrounde.d quartz, dark minerals, and vitric ash. 
Gravel is subrounded to subangular, mostly 
quartzite with si 1 tstone, sandstone and andesite­
latite. Strong reaction t.o .HCl. · Light yellowish 
brown (2.5Y 6/4). 
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0 E S C R.l P T I 0 N 

Sand.y gravel 

Sandy gra.vel 

Gravel 

Sandy gravel 

Sandy gravel with: silt 

WELL CONSTRUCTION 
DETAILS 

8" protective cul!lg 
Concrete pad 

Neat cement 

Stainless reducer 

_.'iflt-171'_. -4" stainless blank , 
20-40 mesh silica SG!Id ·:b;~~-4" stali'll••• screen, 

15 st~t 

EarthFaz 
Engineering Inc:. fR ltERCUIJ:S WELL GW-51 

ElrthFax PROJ.ECT No. C-20 
. BACCHUS 

WORKS 
TOP 01' CASING !LEV. • 4,704.85 
GltOUNO SUiti'ACI! ELI!V.:~ 4,702.99 



• 

0 o 0 ' -1:5 • 0 I : 

STRATIGRAPHIC LOG 
GW-51 

Sandy gra~el. Very dark brown (7.5YR 8/2), brown 
( 10YR 5/ 3.) • 

15.0 1 -2'0.0 1
: As above, with 15% clay, 50% gravel, 25% sand. 

Dark yellowish brown {10YR 4/4). · 

20.0'-65.0 1 ~ Sandy gravel. 60% gravel, 30% sand, 10% clay. 
Gravel is· 90% quartzite, 10% andesite-latite. 
Light yellow brown {10YR 6/4), pale brown {10YR 
7 I 4) • 

65.0 1 -110.0 1
: Gravel, with some si 1 t and clay. 8·0% quartzite, 

5% sandstone, 5% limestone, 5% andesite-latite, 5% 
chert. Larger fragments have part ia 1 ca.rbona te 
co.ats. 

110.0 1 -130.0 1
: Sandy gravel. Gravel is mostly qua.::-tzite, some 
li.me·Stone, and·esi te-lati te and C'hert. 

130.0 1 -163.0 1
: Sandy gravel as above, but contains 15-20% silt. 

163.0 1 -1.95.0 1
: Vitric tuff. Contains up to 10% quartz sand and 

silt. Smooth, friable. Light olive gray {5Y 6/2) •. 
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DESCRIPTION 

Gravel and sand 

. Silty sQndstane 

ConQiomeraht 

Silty sandstone 

WELL CONSTRUCTION 
DETAILS 

8" protective. coslng 

Conci!•f• pod 

2tO' 
'1:::1!~+-- 4" stalnleu :screen; 

15 slot 
TD-275' 

.~ 
EarthFaz 

Engtneenng Inc. !RHERCULES WELL GW-52 
EarthFax PROJE.CT No. C,-20 

BACCHUS 
WORKS 

· TOP 0, CASING IL£V. 2 4;569.82 
GROUND SURP'ACI ILilV.a 4,567.84 



0.0 1-17.0': 

17.0'-35.0': 

3 5 • 0 I -4,0 • 0 I : 

40.0 1 -45.0': 

45.0'-50.0': 

50.0'-85.0': 

85.0'-90.0 1
: 

STRATIGRAPHIC LOG 
GW-52 

Gravel and s-and. Gravel is 90% very fine to fine 
gra1ned quartzite (brown, white, pink, purple), 
10% carbonate and andesite-latite. Sand is 
angular to subrounded, quartz. Trace of mica. 

S i 1 ty sandstone. Very fine g.rained, subrounded to 
well rounded quartz with 10% mafics. Non­
calcareous-, poorly lithified. Yellowish brown 
(10YR 5/6)_. 

Conglomerate, with s.ome silty sandst:one. Gravel­
size clasts dominate, light green to dark gray 
latite-andesite, 5% quartzite. Sandstone as 
above. 

As above, but contains some dark purple andesite 
and less than 10% sandstone. · 

As above, but 30% sandstone, yellowish brown. 

As above, but contains 10% white sandstone, trace 
o:f white banded calcite cement present as gravel­
sized clasts. Trace of quartzite. 

50% sandstone as above, 50% andesite-latite 
gravel, as above. 

90.0 1 -105.0': Silty sandstone. Sandstone is very fine grained, 
similar to interval 17 1 to 35 1

, but contains 2-5' 
ma.fics and 5-10% andesite-latite gravel. 

105.0'-145.0 1
: As above, but few sandstone fragments, mostly 

brown si 1 ty sand, trace amount.s of volcanic sand 
and gravel, white carbonate, red sandstone. 

145.0'-155.0': As above, but contains 40% andesite-latite clasts, 
conglomeratic. 

155.0' -225.0': As above, with 30% andesite-latite, 10% whit.e 
carbonate. One gravel-sized clast of lithic 
arenite with volcanic sand g•rains and dolomitic 
cement. Up to 20% white carbonate with depth. 

225 •. o 1 -275.0 1
: Silty sandstone, as above, with 1-5% each of white 

carbonate, volcan.ic, a·nd red sandstone. clasts. 
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EartbFax PROJECT No. C-20 

Concrete pad 

a HERCULES 
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WORKS 
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15 slot 

WELL GW-53 
TOP 01' CASING !LEY. • 4;560.63 
81tOUNO IU.Iti'AcE l!i.EV.• 4,559,07 
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0.0'-45.0': 

STRATIGRAPHIC LOG 
GW-53 

G .r a v e 1 1 y s and • 
boulders, 10% silt, 
graine,d. Strong 
yellow {10YR 5/8). 

35'% sand, 3.0% gravel, 20% 
5% clay. - Sand is quartz, fine 
reaction to HCL. Brownish 

45.0'-75.0': Gravelly sand. Fewe.r boulders, more gravel than 
above. Gravel is angu.lar to subangular, quartzite 
and volcanics. Browni,sh yellow (lOYR 5/8). 

75.0'-103.0': Clayey gravel. Clay w"ith gravel and cobble-s. 
Grave 1 i s s u bang u 1 a r to s u b rounded • Strong 
reaction to HCL. Brownis.h yellow (10YR 6/6). 

103.0'-169.0': Sandy gravel with silt and clay. Strong reaction 
to HCL.. Brownish yellow (10Y:R 6/6). 

169.0 '-185. G' : Condlo•mera te. Q·uartzi ~e and volcanic clasts in 
san matrix. Strong reaction to HCL. Yellowish 
red (5 YR 4/6) • 
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GEOLOGIC LOG 

DESCRiPTION 

Sandy gravel 

Qh 

Sandstone 8 siltstone 

Gravel with 10°/o sandstone 

WELL CONSTRUCTION 
DETAILS 

8!' protective caslrJg 
Concrete paci 

Stainless nduc:er 

:t:::::=~~ 4" stainless screen, 
30 slot 

EartbFCD: 
EnginMrtng Inc. JRHERCtllQ WELL GW-54 

PROJECT No; C-20 
BACCHUS 

WORKS 
TOP 01' C'ASIM8 EL.EV. s ~;556;82 

8ROUNO SURf'ACE I!L.EV.• 4,!555.29 
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• 

STRATIGRAPHIC LOG 
GW-54 

0.0'-20 .• 0': Sandy gravel. 60% gravel, 40% sand. Numerous 
quartzite boulders, silty zones. Light brown 
( 7 • 5 YR 6 I 4 ) • 

20.0'-45.0': Sandy gravel. 50% gravel, 30·% sand, 10% silt, 5% 
clay. Light brown (7.5YR 614). 

45.0'-60.0': sandy gravel. 60% gravel, 20% sand, 10% silt, 10% 
clay, silt and clay are in stringers. Light brown 
( 7 • 5 YR 6 I 4 ) • 

60.0'-.95.0·': Sandy gravel. 60% gravel, 30% sand, 10% silt, 
boulders. Very pale brown (10YR 714). 

95.0'-107.0': Sandy gravel, some silt. (90% quartzite, 10% 
carbonate, trace of andesite-1atite, minor amounts 
of silt, clay balls, with suspended sand and 
gravel. 

107.0 '-115. 0': Sandstone and sil t.stone. Very fine grained sand­
stone, siltstone are light brown. 15% gravel, 
mostly quartzite with some andesite-latite. 

115.0'-130.0': Mudstone and silty sandstone. Mudstone is light 
brown and reddish brown, contains some sand 
g r a in s .. • S and s tone i ·s very fine g r a.i ned • 5 % 
quartzite gravel. 

130.0'-135.0': Sandstone and siltstone. 95% very fine grained 
sandston.e, light brown7 5% silt.stone, reddish 
brown. sandstone and siltstone contain 10% dark 
minerals·. Trace of latite gravel. 

135.0 1 -140.0': 50% Sand,stone, as. above, 50% quartzite gravel. 
Trace of tuff. 

140.0'-165.0': 8'0% Gravel, 10% sandstone as above, 5% ande.site-
1 at i t e , a s above , 5 % carbon a t e • Vo 1 can i c s 
increase to 20• with depth • 
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TD-75' 

GEOLOGIC LOG 

DESCRIPTION 

'Sandy gravel 

Clay 8 gravel 

Sandy gravel 

Gravelly clay 

Cldy 8 gravel 

Sandy gravel 

i 

WELL CONSTRUCTION 
DETAILS 

CCincrete pad 
8" protective caslnv 

Stcilnleu reducer 

fRHERCULES WELL GW-55 
PROJECT N~. C-20 

BACCHUS 
WORKS 

TOP OP" CASING I!L!V. • 4,694.6;, 
GROUND SUftP"ACII! I!LII!V.• 4,693J3 



e . o . a ._ 3 o . o I = 

30.0 1 -35.0 1
: 

3 5 o 0 I -4 5o 0 I : 

45 o 0 I -50 o 0 I : 

50.0 1 -60!0': 

60.0'-70.0': 

7 0 o 0 ·I- 7 5 o 0 I : 

• 

• 

STRATIGRAPHIC LOG 
GW-55 

Sandy grave 1. 65% gravel: quartzite with some 
ande.site-latite; 30% sand; 5% silt. Dark brown 
(lOYR 3/3). 

Clayey gravel. 65% gravel, 20% clay, 15% sand. 
Pale brown (lOYR 6/3). 

Sandy gravel. 65% gravel, 30% sand, 5% clay. 
Yellowish brown flOYR 5/6 and lOYR 6/6). 

Gravelly clal. 55% clay, 30% 
plastic,· s ow dilatancy. 
quartzite, 30% andesite-latite. 
( lOYR 7 I 6) • 

gravel, 15% silt, 
Gravels are 70% 

Very pale brown 

Clayey gravel. 55. gravel, 45% clay, some 
and light c-:>bbles. Pale brown (10YR 6/3) 

yellowish brown (lOYR 6/4). 

Sandy qravel. 70t gravel, 25% sand, 5% silt. 
Sand is very fine. grained. Pale brown (lOYR 6/3). 

Sandy gravel. ·50% g.ravel, 30% sand, 20% silt. 
Sand is very fine grained. Pale brown (lOY.R 6/3) • 
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WELL CONSTRUCTION 
DETAILS 
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TD=I64' 

·~ EarthFax 

Qh Sandy gravel 

EarthFaz 
Engtneenng ·Inc. 

PROJECT No. C-20 

8" protective casing 
Concrete pad 

Stainless reduc11r 

45-80 mesh silica sand 

fRHERCULES 
BACCHUS 

WORKS 

.t=::t;.;.i+-- 4" stainless screen, 
15 slot · · 

WEL.L GW-56 
• TOP OP' CASING ELE.V. : 4,549.24 

GROUND ·SUIWACE ELEV.: 4,547.71 



• 

• 
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0.0'-90.0': 

STRATIGRAPHIC LOG 
GW-56 

Sandy gravel. Gravel is 95% quart~ite, 5% 
carbonate and andesite-latite. Matrix is 
approximately 80% sand, 20% silt and clay. Light 
yellowish brown (l.OYR 6/4). Occasional silt and 
clay stringers. 

90.0'-164.0': Sandy gravel, as a'pove, but contai:ns minor amounts 
of andesite-latite, tuff and sandstone • 
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GEOLOGIC LOG 

DE S C R I' P T I 0 N 

Qh Sandy gravel 

WE.LL CONSTRUCTION 
DETAI~LS 

8" protective casing 

Concrete ~d 

Stainless reducer 

EarthFaz 
Engtneeling Inc. .@HERCULES WELL GW-57 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOPOl' C.ASINII !LEV .. : 4;539!97 
GROUND SURFACI! I!LI!V,s 4,538.75 



-... 7 

0.0'-10.0': 

10.0'-55.0': 

STRATIGRAPH.IC LOG 
GW-57 

Sandy gravel. 65% gravel, 35% sand, with 
stringers of silt and clay, slight to no 
plasticity. Brown (7.5YR 5/2). 

Sandy gravel. 60% gravel, 30% sancl,_ 10% silt, 
trace of clay. Gravels· are subatlgular to 
subround: 90% quartzite and 10·% andesite-latite. 
Pale br-own (10YR 6/3). 

55.0~-110.0-': Sandy gravel. As above, but light yellowish brown 
(lOYR 6/4). 

110.0·-145.0'': As above, but 55% gravel, 35% sand, 10% silt. 



~ 

: 9 - (J • :1: i 
~ IlL 

"' c 
a a: .., 

·• 

GEOLOGIC LOG 

Qh 

DESCRIPTION 

Sandy silt 

Sandy gravel 

Sandy gravel 

Alterna.ting sandy gravel, 
silty sand, and 
gravelly sand 
{see log. for details) 

WELL CONSTRUCTIO.N 
DETAILS 

8'' protective caalng 

Concrete pad 

Stainless reducer 

EartbFaz 
Engtneenng Inc. 6HEIICUlES WELL GW-58 

·PROJECT No. C-20 
BACCHUS 

W.ORKS 
TOP 0, CASING I!LIV, = 4,969.~4 

ClltOUND SUIIPACI! ILlY.• 4,967.79 



• 

• 

0.0 1 -3.0°: 

3.0 1 -80.0 1
: 

STRATIGRAPHIC LOG 
GW-58 

Sandy silt. 45'% silt, 35% sand, 20% gravel with 
cobbles and boulders. Sand is very fine to very 
coarse, rounded to s ubangular, quart.z, with some 
dark minerals. Gravel is subrourided to 
subangular, quar~zite, sandstone, siltstone, with 
some dark minerals. St.rong reaction to HCI,.. 
Earthy odor •. Dark grayish brown (lOYR 6/3). 

Sandy gravel. 50% gravel, 30% sand, 15% silt, 5% 
clay with cobbles and boulders. Gravel is 
s:ubrounded to angular quartzite, wi t.h minor dark 
rninera.l s, 1 imest.one, and sandstone. Sand is very 
fine to very coarse grained; quartz with dark 
minerals and occasional tuff fragments. Strong 
re.action to HCL. Brown ( lOYR 5/4). · 

80.0 1 -90.0 1
: Silty sand. 55% sand, 35% silt, 10% clay. Sand 

i s v e iY""f i n e to co a r s e g r a in e d , r o u n d e·d to 
subrounded, mostly quartz, wit.h sandstone, 
I imestone, and dark minerals. Gravel is rounded 
to subangular, quartzite with lesser siltstone, 
sandstone, with dark minerals. Sand and gravel 
are carbonate-coated with some iron staining. 
Strong reaction to HCL. Strong brown ( 7. SYR 5/6) 
to yellowish brown (lOYR 5/4) • 

90.0 1 -200.0 1
: Sandy gravel. SO% gravel, 30% sand, 15% silt, 5% 

clay, with a fe.w cobble.s and boulders. Gravel is 
subrounded to angular, quartzi·te with lesser dark . 

. igneous minerals, siltston.e, d·olomite, and ·tuff 
fragments. Sand is ve.ry fine to very coarse 
grained, rounded to subangular. A fine grained 
sand lens is present from 115.0 1 .to 117.0 1

• 

Cobble.s and boulders are distributed throughout 
interval. Matrix reacts strongly to HCL. Light 
yellowish brown ( lOYR 5/4). 

200. 0 1 -209. 0 1 
: si 1 ty sand. 6·0% sand, 20% si 1 t, 15% gra·vel, 5% 

clay. Sand is very fine to coarse grain.e.d, 
rounded to subrounded, mostly quartz and 
qu.artzite, with dark minerals. Some. rounded 
shards of vitric ash in the sand. Gravel is 
rounded to subangular, calcareous sandstone 
fragments, with lesser quartzite, limestone. Silt 
contains some vitric ash. Tuff fragments display 
laminated bedding. Strong reaction to HCL. Light 
yellowish brown (lOYR 6/4). 

209.0 1 -219.0 1
: Sandy silt to silty s.and. 5.0% silt, 40% sand, 5% 

clay, 5% gravel. Grades to 50% sand, 4.0% silt, 5% 
gravel, 5% clai. Silt contains a very minor 



GW-58 continued (page 2) 

amount of vitric ash. Sand is very fine to very 
coarse, rounded to subrouaded, .quartzite, dark 
igneous mine ra 1 s with rounded shards of vi trio 
ash. Gravel subanqu.lar, medium grained calcareous 
sandstone fragments with a silt sized matrix. 
Matrix reacts strongly to HCL. Yellowish brown 
( 10YR 5/6 to lOYR 6/4). 

219.0 1 -225.0 1
: Sandy gravel. 40% g·ravel, 35% sand, 20% silt, 5% 

clay. Gravel is subrounded to angular fragments 
of quartzite and tuff. Sand is very fine to very 
coarse graine-d, rounde-d to subangular, with 
quartzite, and lesser amounts of silts.tone and 
dark minerals and tUff fragments. Strong reaction 
to HCL. Pale brown ( l OYR 6/3) • 

225.0 1 -230.0 1
: Silty sand. 50% sand, 40% silt, 5% gravel, 5% 

clay. Sand has occa.sional rounded s'har·ds of 
vitric ash. Silt contains some vitric ash. 
Strong reaction to HCL. Light yellowish brown 
{lOYR 6/4). 

230. 0 1 -234 ~ 0 1 
: Sa:ndy gravel. 55% gravel, 3 5% sand, 5% s.i 1 t, 5% 

clay. Gravel is s·ubrounded to angular, mostly 
quartzite. Sand is very fine to very coarse 
grained, mostly quartz· and quartzite. Silt 
contains vitric ash. Matrix reacts strongly to 
HCL. Pale brown {lOYR 6/3). . 

234.0.1 -240.0 1
: Silty S·and. 50% sand, 40% -silt, 5% gravel, .5% 

clay. Sand is medium to very fine gra.ined. A few 
rounded shards of vitric ash are present. Tuff is 
manganese stained. Strong reaction to HCL. ·Pale 
brown (lOYR 6/3). 

240.0 1 -265.0 1
: Sandy gravel. 45% gravel, 40% sand, 10% silt~ 5% 

clay. Gravel is rounded to su·bang·ular. Sand is 
medium to very fine grained, rounded to 
subrounded. Sand contains 30% vitric ash shards. 
Strong reaction to HCL. Pale brown { lOYR 6/3). 

265.0 1 -275.0 1
: Gravelly sand. 50% sand, 35% gravel, 10% silt, 5% 

clay. Sand is me.dium to very fir:t,e grained, 
rounded to s.ubrounded. Gravel is rounded to 
subangular, quart~ite with t~ff. Strong reaction 
to HCL. Pale brown ( lOYR 6/3). 

275.0 1 -279.0 1
: Sandy gravel. 45% gravel, 40% sand, 10% silt, 5% 

clay. Gravel is subrounded to subangula.r, 
quartzite with tuff. Sand is coarse grained, 
rounded to subangular, mostly quartzi t.e with tuff. 
S·trong re.action to HCL. Pale brown (10YR 6/3). 
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GW-S8 continued (page 3) 

279.0'-285.0': Gravelly sand. 60% sand, 35% gravel, 5% silt and 
clay. sarid" is very coarse grained, rounded to 
subangular, quartz with tuff. Gravel is 
subrounded to subangular, quartzite with dark 
igneous minerals. Strong reaction to HCL. Pale 
brow~ (10YR 6/l). 

285.0'-300.0': Gravelly .sand. 65% sand, 20% gravel, 10% silt, 5% 
c 1 ay. s.iii'd'" is very fine ·to very coarse grained 
quartz, quartzite, and tuff. Gravel is subrounded 
to subangular, quartzite with dark igneous 
minerals, and tuff. Strong reaction to HCL. Pale 
brown (10YR 6/3). 

300.0'-314.0': Sandy gravel. 50% gravel, .40% sand, 5% silt, 5% 
clay. Gravel is subrounded to subangular, 
quartzite with da~k igneous material and tuff. 
Sand is very coarse grained, rounded to 
subangular, mostly quartzite~ dark igneous 
material and tuf.f. Strong reaction to HCL. Pale 
brown (10YR 6/3). 

314.0'-320.0': Silty sand. 65% sand, 20% silt, 10% gravel, 5% 
clay. Sand is medium t.o coarse grained, rounded 
to subangular, qu·artz, dark igneous material and 
tuff. Gravel is su·brounded to subangular, mostly 
quartzite, dark igneous material and tUff. Tuff 
fragments are manganese stained. Strong react·ion 
to HCL. Pale brown (10YR 6/3). 

320.0'-338.0': Sandy gravel. 45% gravel, 40% sand, 10% silt, 5% 
clay. Gravel is subrounded to subangular, 
quartzite, dark igneous material and tuff. Sand 
is very coarse grained, rounded to subangular, 
mostly quartz, qu~rtzite, da:rk igneous, with tuff 
fragments. Strong reaction to HCL. Pale brown 
(lOYR 6/3). 

325.0'-329.0': Gravelly sand. 50% sand, 35% gravel, 10% silt, 5% 
clay. saner is coarse to very coa.rse grained, 
rounded to subarigular, quartz, quartzite, with 
d ark igneous m :in era 1 s and tuff • Grave 1 i s 
subrounded to subangular, quartzite, dark igneous 
and tuff. Strong reaction to HCL,. Pale brown 
( 10YR 6/ 3) • 

329.0'-338 .• 0': Sandy gravel. 50% gravel, 3'5% sand, 10% silt, 5% 
clay. Gravel is subrounded to subangular, 
quartzite, dark igneous, and tuff fra9ments. Sand 
is very coarse grained, quartz, quartzite, dark 
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mi-58 continued (page 4) 

igneou.s minera 1 s, and tuff. 
HCL. Pale brown (lOYR 6/3). 

Strong reaction to 

3 3 8 • 0 ' - 3 6 0 . 0 1 
: S i 1 t y sand • 6 0 % s and , 3 0 % s i 1 t , 1 0 % c 1 a:y , < 5 % 

gravel.--Sand is medium to very-fine grained, 
quartz and/ or rounded shards o.f vi tric a.sh, with 
tuff fragments, and a few white calcareous 
nodules. Gravel is subangular to subrounded, 
quartzite, dark igneous, with tuff fragments. 
St.rong reaction to HCL. Color varies from pale 
brown ( l.OYR 6 I 3) to light yellowish brown (lOYR 
5 I 4) • 
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TD-245' 

~ 
EarthFax 

DESCRIPTION 

WELL CO•NSTRUCTION 
DETAILS 

Gravelly silt Concrete pod 

Silt sand 

Sandy gravel 

Gravelly sand 

Sandy gravel 

snt sand, 
Qh 

Sandy gravel 

l--------------110..20 mesh dlcG sand 

Gravelly sand 

EarthFaz 
Engtneertng Inc. 

PROJECT ,.;o. C-20 

tR HERcULEs 
BACCHUS 

WORKS 

8" protective casing 

stainless screen. 
30 slot 

WELL GW-59 
TOP 01' CASING !LEY, a. 4,907.08 
llltOUND SUiti'ACIE I!LI!V.• 4,905;07 



• 0.0 1 -3o0 1
: 

3. 0 a I -1 a • o I : 

l0o0 1 -44.0 1
: 

• 44o0 1 -60o0 1
: 

·6 0 o 0 I - 8 6 o 0 I : 

86.0'-95.0i: 

STRATIGRAPHIC LOG 
GW-59 

Grav·elly silt. 40% silt, 30% gravel, 2'0% sand, 
10% clay. ~avel is subrounded to subangular, 
mostly quartzite, with some andesite-latite, 
s i 1 t.stone, sandstone and 1 imestone. Sand is very 
fine to ve·ry coarse grained, rounded to subangular 
quartz, with minoT dark minerals. Larger clasts 
have carbonate coating's. Strong reaction t·o HCl. 
Very dark gray (lOYR 3/1). 

Silty sand. 35% sand, 30% silt, 30% gravel, 5% 
clay. sand and gravel as above. Ca.rbonate 
coatings on larger clasts are thinner than those 
above o Some sand and gravel particle.s are iron 
stained. Strong reactio·n to HCl. Very dark gray 
(lOYR 3/l). 

Sandy gravel. 60% gravel, 3'0% sand, 10% silt, <5% 
clay grading with depth to 45% gravel, 35% sand, 
15 % s i 1 t , 5% c 1 a y • G'r a v·e 1 is s u b rounded to 
subangular, quartzite and andesite-latite with 
some siltstone, sandstone and limestone. Sand is 
very fine to very coarse grained, rounded to 
.subangular quartz, with some dark minera 1 s and 
m i c a • S a n d s tone a n.d s i 1 t s tone have m i nor 
manganese staining. Strong react ion to HC 1 • 
Brown (7 .SYR 5/4). 

Gravelly sand. 55% sand, ~5% gravel, 1St silt, 5% 
c 1 ay. Sand is ve.ry fi.ne to very coarse grained 
(predominantly very coarse grained) , rounded to 
subangular, quartz and dark minerals. Gravel is 
rounded to subangular quartzite, andesite-latite, 
limestone and some siltstone and· sandstone. 
Sandstone arid siltstone fragments have minor 
ma.nganese staining. Strong reaction to HCl. 
Brown (7.5YR 5/4). 

Sandy g.ravel. 50% gravel, 30% sand, 1.5% silt, 5% 
clay. Same as interval 44.0'-60.0', but color is 
yellowish brown (lOYR 6/4}. 

Silty sand. 55% sand, 30% silt, 10% gravel, 5% 
clay grad1.ng with depth to 45% sand, 30% grave1, 
20% silt, 5% clay. Sand is very fine to very 
coa.rse grained (predominantly medium to fine 
grained) , rounded to s:\:lbrounded, quartz with d:ark 
minerals and vitric ash. Gravel is subrounded to 
subangu1ar, quartzite and andesite-latite, with 
some siltstone and sandstone. Strong reaction to 
HCl. Brown (7.5YR 5/4). 



• GW-59 continued (page 2) 

95.0'-211.0': Sandy gravel. 60% gravel, 30% sand, 10% silt, 5% 
clay, occasional cobbles and boulders. Gravel is 
subrounded to subangular quartzite and andesite­
ratite, with some siltstone and sandstone. Sand 
is very fine. to very coarse grained, rounded to 
subrounded, mostly quartz with some dar.k minerals 
and vitric ash, mica, and calcareous nodules 
(approximately 0.04" diameter). Matrix reacts 
strongly to HCL Yellowish brown (lOYR 6/4) to 
brownish yellow ( lOYR 6/6) • 

211.0'~245.0': Gravelly sand. 60% sand, 25% gravel, 10% silt, 5% 
clay. Saridis very fine to very coarse gra.ined, 
rounded to ~ubangular quartz with dark miner a 1 s, 
mica and vitric ash. Gravel as above, but 
sandstone is medium grained, poorly Lndurated, 
soft.. Occasional carbonate r1odules (app·roximately 
0.04" diameter). Clayey silt matrix reacts 
strongly to HCl. Yellowish brown (10YR 6/4). 
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GEOLOGIC LOG 

DESCRIPTION 

WELL CONSTRUCTION 
DETAI.LS 

·~ EartbFax 

Sandy gravel 

Sandy silt 

Sandy gravel 

Silty sand 

Sandy gravel 

Silty sands·fone 

EarthFaz 
Engtneertng Inc. 

PROJE"CT No, C-20 

Cc.;crete pad 

fi!liEJICUIFS 
BACCHUS 

WORKS 

e- protective calnf 

Stainless reducer 

WELL GW-60 
TOP OF CAetN8 ELI·Y, ::1· 4;860,97 
8ROUND IUitFACK KLirV.• 4,857.87 . 
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0.0 1 -10.0 1
: 

10.0 1 -24.0': 

24.0 1 -75.0': 

75.0 1 -85.0': 

STRATIGRAPHIC LOG 
GW-60 

Sandy gravel. 65t gravel, 20% sand, 15% silt with 
trace of clay. Grave 1 is subrounded to angular, 
quartzite, sandstone, carbonates, volcanics. 
Moderate reaction to HCL. Boulders from 2 1 to 7 1

• 

Dark brown (10YR 3/3) w 

Sandy silt. 45% silt, 30% sand, 20% gravel, 5% 
clay. Gravel is angular to subangular. Sands are 
quartzite, carbonate, volcanics, chert. Mostly 
fine grained. ·Clay present as balls. Moderat.e 
reaction to HCL. Yellowish brown (lOYR 5/5). 

Sandy gravel. 65% gravel, 20% sand, 15% silt. 
Gravel is angular to subangular~ quartzite, 
carbonate, volcanics. Sand is subangular to 
subrounded, fine grained, quartz. Moderate 
reaction to HCL. Pale brown (1.0YR 6/3). 

Silty sand. 

85.0 1 -188.0 1
: Sandy gravel. Volcanics make up a large. 

percentage of gravels • 

188.0 '-202. 0 1
: Silty sandstone with a trace of gravel. Gravels 

conta1n carbonate clasts, volcanics with 
phenocrysts, siltstone. Reddish color • 
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GEOLOGIC LOG 

DESCRIPTION 

Sandy gravel 

Gravetr.y sand 

Sandy grovel 

Gravelly sand 
wi.th 45°/o - 7'5'0/o sand 

Silty sand with gravel 

Siltstone 8 sandstone 

Sandstone 

Siltstone 8 sandstone 

WELL CONSTRUCTION 
DETAILS 

8" j:lrotectlve cuing 
Concrete pad 

EarthFaz 
Engtneerill,g Xnc. JR HERClJI.eS WELL GW-61 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOP 01' CASING !LEV .. 11 4;884.29 
GII.OUND SUitii'ACI! !LI!V.• . 4,881.79 



• 

0• • Q I -15 o 0 I : 

15.0 1 -25.0 1
: 

25.0 1 -60.0 1
: 

60.0 1 -70.0': 

70.0'-77.0 1
: 

77 o 0 I -8 Q o 0 ! : 

. 

STRATIGRAPHIC LOG 
GW-61 

Sandy ~ra~el. 50% gravel, 30t sand, 151 silt, and 
5% clay. Gravel is subangular to subrounded, 
mostly 1/4 -1" clasts: 40% quartzite (white and 
tan ) , 3 0 % and e s i t e- 1 a t i t e , and 3 0 % s i 1 t s tone , 
sandstone, and limestone. Silt and clay react 
strongly to HCl. Yellowish brown '(10YR 5/4) and 
pale brown ( lOYR 6/3) • 

Gravelly sand. 4.5% sand, 4·0% gravel, 15% silt, 
minor cl~ Gravel as above. Fines are 
terrigenous with minor amounts of vitric ash. 
Fines react strongly to HCl. Pa~e brown (10YR 
6/3) and l.ight yellowish brown (lOYR 6/4) • 

Sandy gravel. 60% gravel~ 30% sand, ahd 10% silt. 
Gravel is mostly quartzite, with andesite-latite, 
siltstone, and carbonate. Boulders pre.sent at 37 
to 41', and 46'. Sand is mostly quartz, with 
c.arbonate and vitric ash. Fines rea,ct strong.ly to 
HCl. Pale brown (lOY~ 6/3), light yellowish brown 
(lOYR 6/4), and brown (lOYR 5/3). 

Gravelly sand. 45% sand, 40% gravel, and 15% 
silt, s.ame--as-interval 15.0' to 25.0', but brown 
( lOYR 5/3) • 

Gravelly sand. Same as above, but approximately 
75% sand,~% gravel, and 5% silt. Carbonate 
coats on larger clasts. Fines react moderately to 
HCl. Brown (10YR 5/3). 

Sandy silt. 40·% silt, 30% sand, 20%. gravel, and 
10% clay:- Sand is angular to subrounded, mostly 
fine to medium grained quartz and dark minerals. 
Gravel is subangular to subrounded, mostly 
quartzit.e and limestone wit.h minor amounts of 
sandstone. Clay fraction is altered vitric ash 
and fo·rms clay balls in the bailed sample. Pale 
brown (lOYR 6/3) • 

ao.0·'-115.0': Silty sand. 75% sand, 15·% silt., 7% gravel, and 3% 
clay.. Sand is subangular to subrou·nded, primarily 
very fine to fine grain~d: 30% quartz and 
quartzite, 4·0% siltstone and sandstone, 15% tuff, 
and 15% dark minerals and carbonate, and a minor 
amount of me·dium .to coarse grained sand which 
consists of lithic sandstone and tuffaceo.us si 1 t­
stone. Gravel is subangular to subrounded: 50% 
lithic sandstone, 30%· sandy tuff, 10% tuffaceous 
siltstone, and 10% quartzite and limestone. Sand­
stone fragments are a poorly to moderately 



• 

GW~61 continued (page 2) 

lithified volcanic lithic arenite. Clay balls are 
present in samples bailed from 77-85' and 105-
110'. Fines react moderately to HCl. Pale to 
very pale browr:t (10YR 6/3-7/3), yellowish brown 
(lOYR 5/4-6/4). 

115.0'-150.0': Silstone and sandstone. 70% sand, 20% silt, 5% 
g.ravel, and 5% clay. Gravel i.s light gray ( 2. 5Y 
7/2) weathered silty sandy tuff. Clay is present 
as ci ay balls and consists of we a the. red vi tr ic 
ash. Interval probably consists of interbeds of 
altered vitric tuff and volcanic lithic arenite. 
V9.ry pale brown ( 10YR 7/3-6/3). 

15·0.0'-175.0': Sandstone. 90%. sand, 7% silt, and 3% gravel. 
Sand 1 s subangular to sub rounded, primarily very 
fine to fine sand: 50% qua.rtz ite and quartz, 30% 
vi tric ash, and 20% dark minerals; and medt urn to 
coa.rse sa.nd which consists of reddish brown 
sand stone and s i 1 t stan e , and w hi t e sandy t u.f f • 
Gravel is angular to subangular, reddish brown to 
brown sandstone and siltstone. Silt fraction 
contain:s quartz and vit.ric ash. Very pale brown 
(lOYR 7/3) to light gray (10YR 7/2). 

175.0'-201.5': Siltstone and sandstone. As above, but 
approxtmately 85% sand, 10% silt, and 5% gravel. 
Gravel is subangular to subrounde.d white vitric 
tuff (partially altered) and reddish brown very 
fine grained llthic sandstone and siltstone. The 
lowe·r 6. 5' of the interval c.ontains a greater 
amount of siltstone than the upper 10'. Pale 
brown ( lOYR 6/3), light yellowish brown ( lOYR 
6/4), brownish yellow (lOYR 6/6) • 
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Gravel 

·Sand 8 gravel 
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Sandy gravel with clay 

Sandy grav.el with sil't 

Silty gravel 

Clay 8 gravel 

Sand 

Silty sand 

Clayey sand 

Sandstone 

Sandstone 8 gravel 

Sandstone 8-all 
mud matrix 
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Silt 

Olayey silt 

SUtstone I Clays,f,one 

Clay 

Sandy clay 

Silty clay 
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Sandy silty clay 

Tuff 

Limestone 

I. BACCHUS 
WORKS 

GEOLOGIC SYMBOLS 

PRmtl\1110 BY DATE 

Earth Fa• Engineering Inc. 11/88 
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Bacchus Works 

APPENDIX B 

·Groundwate.r Quality Asses·sment 
November 15, 1988 

COMPLETION AND LITHOLOGIC LOGS 
FOR OBSERVATION WELLS 
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GEOLOGIC LOG 

-
DESCRIPTION 

WE.LL CONSTRUCTI.ON 
DETAILS 

TDa93' 

~ 
EarthFax 

Gravelly sand 

Sand 

Silty sand 

Sand 

Gravelly sand 

EarthF~ 
Engineering Inc. 

P~OJECT No. C-20 

•8'' protective casing 
Concr:ete pod 

70..mesh silica sand 

!RHERCULES 
BACC1HUS 

WORKS . 

·~~+- 1,5" PVC screen; 
13 slot · 

OBSERVATION WELL 
OW-l 

TOP OIJI' CASING ILI:V. a 4,74~09 

GltOUND IUitiJI'ACI: IL!V.• 4 ,738.36 



STRATIGRAPHIC LOG 
~ OW-l 

~ 

0.0'-18.5': Gravelly san·d. 5·0% sand, .30% gravel, 20% silt. 
Sand is very fine to coarse grained, subrounded to 
ro u n de d qua r t z • G r a v e 1 i s s u b a. n g u 1 a r to 

· subrounded quartzite. Weak to moderate reaction 
to HCL. Dark brown ( lO·YR 3/3) and brown ( :l:OYR 
5/3). 

18.5'- 21.4': Silty sand. 60% sand, 30% silt, 10% clay. Sand 
is ve:ry fine grained, rounded quartz. No react ion 
to HCL. Brown (1 OYR 5/3) • 

21.4'-29.0': Sand. 95% sand, 5% silt. Sand is very fine 
gra1ned, rounde.d quartz. 1''hin- ·{1/2")' bedded, 
horizontal. Very weak to no cementati·on. Iron 
oxide stains on bedding plane,s. Weak reaction to 
HCL. Brown ( 1 OYR 5/3) • 

29.0·'-40 •. 0': Silty sand. 70% sand; 25% silt, 5% clay. Sand is . 
ve.ry fine to fine grained, rounded quartz. Iron 
oxide stains on bedding planes. Thin bedded 

40.0'-60.0': 

60.0'-93.0': 

( 1/2"), horizontal. Moderate to no reaction .to 
HCL. Brown (lOYR 5/3). 

Sand. 95% sand, 5% silt (10·% gravel from 59.0' to 
61J.1l'). Sand is very fine to fine grained, 
rounded quartz. From 59.0' to 60.0', sand is very 
fine to very coarse_ grained, sub rounded to rounded 
quartz. From 59.0' to 60.0'- the gravel is 
s .ubrounded quartzite. From 59 .• 0' to 60.0', la.rger 
clasts are stained with iron oxide. Thin bedded 
{ 1/2" to 1") with a laminated zone from 50.0 to 
51.5', horizontal. Very weak rea·c.tion to HCL. 
Brown ( 1 OYR 5/3) and browni$h ye1low ( 1 OYR 6/6 to . 
6/4). 

Gravelly sand. 60% sand, 20% gravel, 20,% silt. 
Sand is very fine to very coarse grained, rounded 
to s .u b ro u nd e d quart z • G r a v e 1 i s r o u n de d to 
subrounded quartzite. Most larger clasts are 
stain.ed with iro.n oxide. Reaction to HCL rang;es 
from weak to strong with depth. Ye:tlowioS'h brown 
(lOYR 5/4). 



• 

• 

GEOLO·G.IC LOG 

- 0 E S C R. I P T ·1 0 N 

WELL CONSTRUCTION 
DETAILS 

TD-63' 

~ 
'EarthFax 

Silly sand 

Gravelly sand 

Sandy grovel 

Gravelly sand 

Ea:rthFaz 
Engineering Inc. 

PROJECT No. C-20 

Concrete pad 

.@HERCULEs 
BACCHUS 

WORKS 

8" protective casing 

Neat cement 

OBSERVATION WELL 
OW-2 

TOP 01' CASING EL!V. • 4,735.75 
GROUND SUI!fi'ACI: I:Lt:V.• 4,733,21' 



• 0.0'-19.5': 

19.5'-26.0': 

26.0'-35.0': 

• 35.0'-45.0': 

4 5. 0' -6 3. 0 ' : 

STRATIGRAPHIC LOG 
OW-2 

Silty sand. 75% sand, 20% silt, 5% gravel. Sand 
is very---fine to medium grained, subrounded to 
rounded quartz. Gravel is su:brounded quartz it.e, 
some clast's are iron oxide-stained. Moderate to 
weak reaction to HCl. Dark· grayish brown ( lOYR 
4/2) to grayish brown ( lOYR 5/2). · 

S i 1 ty sand. 80% sand, 20% silt. Sand is very 
fine to medium g.rained, rounded, quartz and 
quartzite. · Moist. Iron staining on th.e bedding 
planes and on sand grains. "Fhin bedded ( 1/8" to 
l/2"), horizontal. Very weak to no reaction to 
HCl. Very weak to no cement.ation.. Brown ( lOYR 
5/2). . 

Gravelly sand. 75% sand, 15% gravel, 10% silt 
changing with depth to 50% sand, 30% gravel, 15% 
s·ilt, 5% clay. Sand is very fine to coarse 
grained, subrounded to rounded quartz. Gravel is 
subrounded quartzite. Most sand and gravel are 
s t a i n e d w it h i ron and m a.n.g. an e s e ox ides • Few 
micas. Very weak to no :cementation. Reaction to 
HCl increases from ve.ry we.ak to moderate with 
depth. Brown (1 OYR 5/3) • 

Sandy gravel. 45% gravel, 40% sand, 10% si1 t, 5% 
clay. Gravel. is subrounded quartzite. Sand is 
very fine to coarse grained~ subrounded to rounded 
quart-z. I.ron oxide stains on g;ravels. Carbonate 
coatlngs on larger clasts. Fines are calcareous. 
Very st.rong reaction to HCl. Brown ( lOYR 5/3). 

Gravelly sand. 50% sand, 30% gravel, 15% silt, 5% 
clay. Sand is fine to very coarse grained 
(predominantly coarse)•, s:ubrounded to rounde.d 
quartz. Gravel i.s subrounded to subangula_r 
quartzite. Some larger clast.s are stained With 
iron and manganese oxides. .Fine.s have a moderate 
rea.ct ion to HCl. Brown ( 1 OYR 5/3). 



• 9 
u 
i 
CL 
c 
Cl: 
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TD•92' 

GEOLOGIC LOG 

DESCRIPTION 

WEL.L CO·NSTRUCTION 
DETAILS 

Qb Sand silt 

Sandy silt 

: . Silty sand 

IC:DtbFax 
EDgiDeenng IDe. 

PROJECT No. C-20 

Concrete pad 

{RHERCULES 
BACCHUS 

WORKS 

8" protective casing 

OBSERVATION WEUL 
OW-3 

TOP OP' CASINCI ILI.V. • 4,887:15 
8R.OUND SURf'ACI ILlY.• 4,884.9.r 

i ' 



0.0'-4.0': 

4.0'-10.0': 

10.0'-14.0': 

14.0'-30.0': 

30.0'-36.0': 

• 36.0'-92.0': 

• 

STRATIG~APHIC LOG 
OW-3 

Sandy silt. 80% silt, 20% sand. Sand is very 
fine gra1ned, rounded quartz. Rare quartzite 
gra.v el. Strong react ion to HC 1. Brown ( 10YR 
5/3). 

Sandy silt. 70% silt, 20% sand, 10% gravel·. Sand 
is very fine. to medium gra.ined, subrodn·ded quartz. 
Gravel is sub rounded quartzite. Few mica flakes. 
Stro.ng reaction to HCl. Brown ( lOYR 5/3). 

Sandy silt. 80% silt, 20% sand. Sand is very 
fine grained, rounded quartz. Rare quartzite 
gr·avel. Streng reaction to HCl. Brown (lOYR 
5/3). 

Sandy silt. 6'0% silt, 40% sand. Sar:td is very f.ine 
grained, rounded quartz. Moderate reaction to 
HC1. Brown ( lOYR 5/3). 

Si 1 ty s .and. 6.0% 
. is ver"'Y'f"i ne to 
gravel fragme·n ts 
reaction to HC1 • 

sa.nd, 3 5% s i l ·t, 5% gravel. Sand 
medium grained quartz. A few 
are iron ox ide-stained. We.ak 
Brown (lOYR 5/3). 

Silty sand. 50·% sand, 25% silt, 15% gravel, 10% 
clay. Sand is very fine to coarse qrained, 
.s u b r o u n de d t o r o u n d e d q u a r t .. z • G r a v e 1 i s 
subrounded to subangular, quartzite with a minor 
percentage of andesit.e-latite. Clay is <l% .. from 
75.0' to 92.0'. Some iron oxide staining on 
larger clasts. A few mica flakes. Weak to very 
weak react ion to HCl. Brown ( lOYR 5/3) • 



• 

GEOLOGIC LOG 

DESCRIPTION 

Silt,y sand 

WELL CONSTRUCTION 
DETAILS 

CQIICf'ete pad 
8" protective caalng 

2()..40 metih dtca sand 

~ 
Ecr:rthFax 

Engineering. Inc. @HERCULES OBSERVATION WELL 
OW-4 

EarthFax PROJECT No. C-20 
BACCHUS 

WORKS 
TOP OF CASitUI ELEY •. ;~ 4,599.69 
CJitOUND SU.Iti'ACE ELI!V~;~ 4,597.82 



• 0.0'-4.0': 

4.0'-177.0': 

• 

STRATIGRAPHIC LOG 
OW-4 

Sandy gravel. 30% fines. Gravel consists of 
quartzite, sandstone and limestone. Quartzite and 
carbonate boulders scattered on g.round surfac.e. 
Dark b:cown ( 1 OYR 3/3). 

Silty sand. 60% sand, 20% silt, 20% gr-avel. Sand 
ls very fine to coarse grained quartz. Gravel is 
aO%· quartzit.e, 20% arndesite-latite. Yellowish 
bro.wn ( lOYR 5/4) • 



• 
Conglomerate 

Gravel 

Sand· 8 gravel 

-. . ·· .. ~ . .. . .. ' .. . . . 
Sandy gravel with clay 

Sandy gravel wilh silt 

Silty gravel 

Clay 8 gravel 

Sand 

Silty sand 

Sandstone 

Sandstone 8 gravel 

Sandstone 8 all 
mud matrix 

llllllllllllllll 
Silt 
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r- ~~ij ---~ --- - :- .- - - ·-·-. :::f~:::::::::::=::::::: ~ ·---:---- .---.--: .----------------------=--------------. _______________ -:_ -----_: 

Silts·tone I Claystone 

Clay 

Sandy clay 

Silty clay 
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· .. :· .. : .::. / ·.; .: . :: ;'· : .. ;· ·: . 
Sandy silty clay 
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l'uff 

·umestone 

I BACCHUS 
WORKS 

GEOLOGIC SYMBOLS 

PRI!PAAI!D BY DATI!: 
EarthFax Engineering Inc. 11/88 
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Hercules Aerospace Company 
Bacchus works 

APPENDIX C 

Groundwater Quality Assess·ment 
November 15, 1988 

COMPLETION AND LITHOLOGIC LOGS 
FOR DEEP PIEZOMETERS 



e ~ 

: 9 
% ~ ... % 
Q,. Q,. ... • c a: 

~ 

•• 

GEOLOGIC LOG 

DESCRIPTION 

Fill Gravelly sand 

Tuff 

Tjn 

Sands · ne 

Tuff 

WE;LL CONSTRUCTION 
DE'TAILS 

l.ocldng well cover 

Concrete pad 

70-mnh sUJca .sand -Ill*~~~~ ... 
1,5~ PVC screen; 13 ilot mnh slilc:a sond 

~·-- Neat cement I 
bentonite groi.lt 

Siltstone to sandstone 

Tuff 

PROJECT No. C-20 

~HBIWLES 
BACC·HUS 

WORKS 

PVC screen, 
13 slot 

DEEP PIEZOMETER DP..;I 
Pg I 

· TOP 0~ CASING !LEV. a 4,675.37 
ClltOUfiiD SUR~~C! !L!V.a 4,673.42 
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CL. CL. 
w • a c 

" 

• 
TD-330' 

GEOLOGIC LOG 

DESCRIPTION 

Tuff Sandstone 

Tuff 

andstone 8 tuf · 

Tuff 

Sandstone 

Tuff 

WELL CONSTRUCTION 
DETAI.LS 

70.mesh silica sand~~~~ 

20-40 mesh sUica sand · F~=---1.5" PVC scr""; 
~~~FU~U' · 13 Slot 

7o-mesh sUica sand---,p~~~ 

EarthFaz 
Engineenng Inc. !RHERCUU!S DEEP PIEZOMETER DP-1: 

Pg 2 

PROJECT No. C-20 
BACCHUS 

WORKS 
T'OP•OJr CASIH8 I!LI!V. • 4;675~37 

aROUND SURI'ACI! 11.;~.• 4,673.42 



• 0.0 1 -13.0 1
: 

13.0 1 -115.0 1
: 

115.0 1 -120.0 1
: 

STRATIGRAPHIC LOG 
DP-1 

Gravelly .sand, fill material. 40% sand, 3'0% 
gravel, 20% cobbles, 10% silt. Sand is very fine 
to coarse grained quartz. Gravel and cobbles are 
sub rounded to suba.ngular quartzite and sandstone. 
Larger clasts are· carbonate coated. Silty matrix 
reacts moderately with HCl. Brown (10YR 3/3). 

Tuff. Vitric, very fine grained, soft, with 
in terlayered zones of altered ash ·(clay) • Ma.ss i ve 
bedding with carbonate veining. Traces of quartz 
sand and dark minerals. Reacts moderately to 
strongly with HC:t. Light brownish gray (2.5Y 6/2) 
and light olive gray (5Y 6/2). 

Tuffaceous sandstone. Sandstone is very· fine to 
fine grained rounded quartz. Ash is vitric, very 
fine to fine grained. Mqderately hard to soft. 
Thin calcare·ous ban:ding. Bedding is thin to 
laminated, locally cross-bedded. Weak iron oxide 
staining. No fracture-s· in core sample. Olive 
gray (SY 5/2) to pale olive (5Y 6/3). 

12 0. 0 1 -1 6 8 • 0 1 
: Tuff • Vi t r i c , very f i n e g ra i ned • Moder a t e 1 y 

soft. Carbona-te cement. Laminated to thin 
bedde·d. Random iron and manganese stains. 
Moderate to weak reaction to HCl. · Light olive 
gray (5Y 6/2). 

168.0 1 -l?O.Oi: Sandy siltstone to silty sandstone. Sandstone is 
very fine grained, round:e.d quartz. Moderately 
soft to very soft in zones. Massive bedding. No 
fractures. No react ion to HC:l:. Gray ( 5Y 6/1) to 
w h.i t e ( 5 Y 8 I 1 ) • 

170.0 1 -215.0 1
: Tuff. Vitric, very fine grained. Interlayered 

zones of altered ash (clay). Contains a trace of 
very fine to fine grained quartz sand and a few 
coarse dark m.inerals. Soft. Thin bedded to 
laminated. Moderate reaction to HCl. Gray (SY 
6/1) to white (SY 8/1). 

215.0 1 -21:8.0 1
-: Tuff. As above, but moderately .. soft to moderately 
~ • Bed d in g i s 1 am· i n a ted , 1 o c a 11 y c ro.s·s -
bedded. Iron. stains along bedding.. Very weak 
reaction to HCl. Pale o1iv·e ( SY 6/4). 

218.0 1 -220.0 1
: Tufface.ous sandstone. Fine grained, rounded 

quartz and very fine to fine. grained vitric ash. 



e DP -1 continued ( page 2 ) 

• 

Very .soft in zones. Mas·sive bedding. Some silty 
clay lenses. No fractu.res. No react ion with HCl. 
Light olive gray (SY ~/2). 

220.0'-24.0.0': Tuff. As above, but contains a trace of very fine 
grained quartz sand and minor amounts of coarse 
grained dark minerals. Soft. Thin bedded to 
laminated, carbonate ce~ent. Moderate re.act ion to 
HCl. Pale olive {SY 6/4) to light olive gray (SY 
6/2). . 

240.0'-245.0': Sandstone and tuff. 50% tuff, as above, and 5·0% 
sandstone, fine grained, subrounded to subang1.:.1lar 
quartz, moderately soft, poorly cemented, trace of 
dark minerals. Tuff is iron and mangar:tese 
stained. Moderate reaction to HCl.. Very pale 
brown {lOYR 8/3}. 

245.0'-264.0': Tuff. As above, but degree of clay alteration 
tncreases with depth. Contains a trace of sand, 
predominantly very fi.ne to fine grained, rounded 
to sub rounded quartz f;ili th minor amounts of coarse 
dark minerals. Soft. Thin bedded to laminated, 
carbonate cement. Moderate reaction t.o HC.l. Pale 
olive (SY 6/4) to light olive gray (5Y 6/2} •. 

264'.0'-270.'0·': Tuff. As above, but moderately hard (breaks with 
sharp edge's}. Laminated to thin bedded. Strong 
reaction to HCL No fractures. Dark gray, ( 5Y 
4/1). 

270.0''-313. 0': Tuff. As above, but soft to moderately soft. 
Dark gray (SY 4/1). 

313.0'-315.0': Tuffaceous sands·t.one. Sandstone is ve.ry fine to 
fine grained, rounded quartz. Moderately hard to 
moderately soft. Massive bedded. No fra·ctures. 
No reaction to HC.l. Olive (SY·S/4). 

315.0-320.0't Tuffaceous sandstone. As above, but contains very 
soft, poorly indurated zones n.o• to 1.5' thick, 
otherwis:e hard to moderately soft. .Massive 
bedding. Carbonate cement. React.s strongly with 
HCl. Olive ( SY 5/3). to pale olive ( SY 6/3). 

320.0'-330.0'.: Sandy tuff. Vitric, very fine grained. Sand is· 
ve.ry f1ne grained, rounded quartz. Moderately 
soft. Carbonate cement. Strong reaction to HCl. 
Pale olive (SY 6/3). 
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GEOLOGIC LOG 

DESCR ·IPTION 

Qh Gravelly sand: 

Sands.tone 

Alternating; siltstone 8 
sandstone 

WELL CONSTRUCTION 
D·ETAILS 

Locking well cover 

Concrete pad 

fRHERCULES DEE;P PIEZOMETER D:P-2 

Pg I 

PROJE.CT No. C-20 
BACCHUS 
·WORKS 

TOP 01' CASIHCI ILI!V. ·~ 4 ,810.12 
GROUND SURI'ACI! I!LI!V.• 4,808.08 
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GEOLOGIC LOG 

Ut - 9! -
:c u 
~ i DESCRIPTION 

WELL CONSTRUCTION 
DETAILS 

CL CL 

"' c 
a a: 

Ut 

... -. 
•• • •• I 

"'AO • .• •• 
,;jii"T •••• ... ·: ··~ .. , ... 

. , :··. •· ......... 

Tuff 

Sandstone 

Tuff 
36o : ·:~· : Tj 

.::·•· n .... Sandstone · .... ... 

TDa450' 

f1 
EarthFax 

Tuff 

S.andstone 

Tuff 

larthFaz 
Engineering Inc. 

PROJECT No. C-20 

70-mesh silica sand-l·~~j::!Z!:. 

20-40 mesh sUico sand 

70-meih silica sand~~~~~!!!: 

70..mesh siUco sandl-t~*~~-~418' 
20-40 mesh silica sand ::.. 

4
28' 1.5" ~;v~0,creen, 

70-mesh sUico sand 411' 

.@tERCULES 
BACCHUS 

WORKS 

Neat cement./ 
bentonite grout 

DEEP PIEZOMETER DP-2 
Pg 2 

TOP Ofl CASING ELEV. z 4,810:12 
GROUND SURfiACE ELeY.• 4;808,08 



0~0'-118.0': 

STRATIGRAPHIC LOG 
OP-2 

Gravelly sa.nd. 40% sand, 30% gravel, 20% cobbles, 
5% bouldersand 5% silt. Sand is med i urn to very 
coarse grained, subrounded to subangular quartz. 
Gravel is quartzi t .e and sandstone. Clay beds from 
74.0' to 74 .• 5' and from 108.0' to 108.5'. ~arger 

clasts are carbonate coated in upper 40' of 
interval. Trac;es of volcan,i,c ash throughout. 
Caving and circulation loss at 40'. Sandy matr.ix 
reacts· strong.ly to HCl. Yellowish brown ( 10YR 
5/4). 

118.0'-124.5': Sandstone. Fine to medium grained, rounded 
quartz. Moderately s .oft_. Cont.ains some vitric 
a.sh. Moderate reaction to HCl. Pale olive ( 5Y 
6/3). 

124.5'-127.5': Siltstone. Hard to soft in zone.s. B'edding is 
laminated to massive. A few thin quartz s .and· 
lenses are pre,sent. Some ·mangane·se staining along 
bedding planes. Fractured zones throughout. 
Moderate reaction to HCl. Light olive g ·ray ( SY 
6/2) to pale olive {5Y 6/3). 

127.5'-13'0.0': Tu.ffaceous sands-tone. Fine grained rounded quartz 
and vi t ·ric ash. Soft to very s -oft. Massive 
bedding. Irregularly spaced, 1/2" t .hick, iron 
oxide stained zo.ne.s. Moderate reac·tion to HCl. 
Pale olive tSY 6/3)~ 

130.0'-274.0': Alternating siltstone and tuffaceo,us sandstone. 
Several gravel beds ( 1" thick) from 2 21. 6 '-
222.6'. Sandsto•ne is brownis·h ye1low (lOYR 6/4). 
Silt.stone is pale yellow (5Y 7/3). 

274.0'-280.0': Sandy tuff •. Vitric, with fine. grained, rounded 
qua rt.z · sand. Unit contains loca 1 i zed oha 1 l<y, 
c a 1 c a reo us z on e s • M. o d e r a t e 1 y h a r d to so f t • 
Bedding is laminated to massive and cross-bedded. 
Hair-line fractures in chalky calcareous zones. 
Moderate to stro•ng re.action to HCl. Light olive 
gray (5Y 6/2} to light gray (SY 7/1). 

280. 0' -3 21. 0' : Tuff. As above, with interbeds of sandstone•, very 
fine- to fin·e. gra·ined, rounded quartz. Moderate1y 
soft to very soft.. Carbonate c•ement. Moderate 
reaction to HCl. Light o1iv·e gray ( 5Y 6/2). 

321.0 '-330. 0 ' .: Tuffac-eous sandstone with interbeds of coars-e sand 
and clay·ey sand. ·Predominantly fine grained. 
Finer g:rains are v'i tr ic ash and rounded quartz. 
Coa·rse grains ·are subrounded to rounded q.uartz. 
Moderately hard to soft. Massive bedding, locally 
cross~bedded. Same iron oxide staining along 



~- DP-2 contin.ued (page 2) 

e· 

• 

bedding planes. Dendritic m.anganese in som.e 
zones. Weak to stro·ng react ion (in clay) ·to HC'l. 
Pale olive (5Y 6/3): b.rown (10YR 5/3) in coarse 
sand zone's • 

330.0'-375.0': Tuff. Vitric, fine to very fine grained with thin 
interbeds of fine to medium grained sandstone. 
Moderately soft to very soft. Carbonate cement. 
:Moderate react ion to HCl. Light olive gray ( 5 Y 
6/2). 

375.·0'-376.0'·: Tufface.ous sa:ndstone with clayey s·a.ndston.e zones 
( l/4" to 1" thick). Sandstone is medium to fine 
grained, rounded quartz. Soft to moderately soft. 
Bedding is thin to !.aminated, locally cross­
bedded. Clay zones react s·trongly to HCl. Light 
yell ow ish brown ( 2 • 5 Y 6/4 ) .• 

376.0'-380.0': Tuff, as above, grading to tuffaceous sandstone 
w 1 t h de p t h • S a n d s to n e i s me d. i u m to co a r s e 
grained, subrounded, auartz. Moderately hard to 
mode.rately soft. Sandstone is increasingly poorly 
indu.ra ted with depth. M:assi ve bedding. Core from 
376.5' to 375.7' is brecciated. Pale brown (lOYR 
6/3), light yellowish brown (2.5Y 6/4) in sandy 
zones. 

380.0'-426.0': Tuff with minor tuffaceous sandstone lenses. As 
above, but moderately soft to very s·oft. Modera·te 
reaction to HCl. Yellowish brown (2.SY 6/4). 

426.0'-430.0': Tuffa·ceous sandstone to tuffaceo;us siltstone. 
Sandstone i.s fine grained, rounded quartz. Gravel 
from 426.•0'-426.6' contains 1/4" to 1" su'brounded 
quart·z ite and sandstone fragments in silt matrix. 
Some clayey lenses. Moderately hard to moderately 
soft. Bedding is massive to laminated, loc.ally 
cross-bedded. Iron oxide in staine.d bands 
throug.hout the sand stone beds. No react ior:t to 
HCl. Pale olive (SY 6/3). 

430 .• 0'-450.0': Tuff with coarse .sand and g,ravel lense:B'. Tuff as 
above. Gravel is subrotmded quartzite. Random 
iron staining throug·hout interval. Clay co~n.tent 
increase• with depth. Very dark gray (5Y 3/1) 
calcareous marl at 450.0'. Very st.rong. reaction 
t.o HC-1 throughout the interval. Pale oliv.e ( SY 
6/3) • 
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DESCRIPTION: 

Gravelly ,sand 

, Sands-tone 

. J WELL CO;NSTRUCTION· 
D1ETAILS 

70-mesh smca sand-J~~~r;;=~~410' 
t5" PVC screen, 13 skit --1:':'-..;,~r.::-

·16-40 mesh sllk:a sand .500' 

:; Con,glomerafe. 8. sandstone ,, ,, 

Sandstone 

Limestone 8 sandstone 

Sandstone 

EarthFaz 
Engineeling Inc. 

PROJECT No. C-20 

JR HERCULEs 
BACCHtJS 

WORKS 

."c:"'~-Neat cement I 
bentonlre · grout 

DEEP PIEZOMET.ER 0P...;3 
Pg 2 

TOP .QI' CASING ELIV. a 4,549.40 
GltOU"Q SU'-'ACI IUV.• ·4,547:78 
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0.0'-15.0': 

15.0'-20.0': 

20.0'-95.0': 

STRAl'IGRAPHIC LOG 
DP-3 

Sandy g rave 1 • 7 0 % quart .z i t e g ravel , 3 0% sand, 
subrounded, occasional cobbles and boulders. 

60% quartzite gravel, very fin•e grained, rounded, 
breaks both around and across grains, white, gray, 
brown: 40% siltstone, light-dark brown, sandy. 
Rig chatter suggests cobbles and boulders 
predominate. 

Quart.zi.te. gravel and siltstone as 
drilling rate suggests clast size 
(probably gravel-cobble size). 

above, but · 
is sm.aller 

95.0'-190.0': 90% Quartzite gravel as· above, 10·% carbonate a.nd 
ande·site-latite. Sand is mostly fine grained, 
poorly sorted, reddish brown to brown. 

190.0'-340.0': Gravelly~, with occasi.onal quartzite cobbles. 

340.0'-4·20.0': Sandstone, poorly indurated, s·ome qua.rtzite 
cobbles. 

420.0'-500.0': Sandstone, fine grained, moderately soft, friable, 
thin to medium-bedded, some silty zo.nes. Dark 
yellowish brown ( 1 OYR 4/4). 

50:0.0'-520.0': GQ% volcanic conglomerate 
40% brown lithic arenite. 
gravel. 

(andesite-latite) and 
l'race of quartzite 

520. 0' -521. 0': Conglomeratic sand stone. Granules and pebble.s 
constitute 30% of rock volume, with small amount·s 
of volcanic rock fragments. Brown (7.5Y 5/4). 

521.0'-530.0': Sandst.one. Lit;hic arenite with 5% pebble•s. Sand 
fraction contains up to 30% vitric a·sh. Brown 
(7.5YR 4/6). 

530.0'-555.0': 60% white micritic limestone and 40% very .fine 
grained brown lithic arenite. 

555.0'-570.0': Sand stone. Lithic arenite which contains 20·-30% 
vitrfc ash. Contatn.s calcareous nodules. Reddish 
b.rown siltstone. Brown (7.5Y 5/4) to yellowish 
red (SYR 5/6). . 
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GEOLOGIC LOG 

DESCRIPTION 

Silty sand 

Sandstone 

Sand siltstone 

Siltstone 

: Sandy sillstone 

WELL CONSTRUCTION 
DETAILS 

Locking well cover 

Concrete pad 

1.5" PVC screen, .13 slot 

8" protective casing 

Neat cement I 
bentonite grout 

.20-40 mesh sllll:a sand 

EarthFax 
Engtnee:dng Inc. fRHERaJl& ·DEEP PIEZOMETER DP-4 

Pg I 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOP OP' CASING !LEV. • 4,934.79 
GROUND SURP'ACE t!LEV.• 4,932.68 
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Siltstone 

Sandy siltstone 

Siltstone. 

: i SJifsJone Sand 

Si[t:stone 

WELL CO'NSTRUCTION 
DETAI·LS 

Neat cement I 
bentonite grOut 

20-40 mesh silica sand 

Neat cement I 
bentonite grout 

70-mesh silica sand: -ts;~~*m:...4w 
1.5" PVC screen, 13 slot~:,..:.,:.;;;~T, 

20-40 mesh silica sand 

EartbFaz 
Engtneenng IDe. JR ltERCUI.ES 

DEEP PIEZOMETER DP-4 
Pg 2 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOP 011' CASING EL!V. a 4,934.79 
CIROUND SURP'ACE ILSV.a" 4;~32.68 
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0.0 1 -131.0 1
: 

STRATIGRAPHIC LOG 
OP-4 

Silty sand. 45% sand, 20% silt, 20% gravel, 15% 
cobbles and boulders, 5% clay. Sand is very fine 
t'o coarse grained, subrounded to sub-angula·r, 
qua r t z • G r a v e 1 , cobb 1 e s , a n d b o u 1 d ·e· r s a r e 
quartzite and sandstone. Larger clasts are 
carbo:nate-coated. Moderate to st.rong reaction to 
HC1. Dark yellowish brown (I OYR 4/4.}. 

131.0 1 -135.0 1
: Sandy claystone. 5·0% clay, 30% sand, 20% silt. 

Clay is altered vitric ash. Sand is fine grained 
rounde-d quartz • S i 1 t is v it ric ash • Weak 
reaction to HCl. Very pale brown (10YR 7/4). 

1 3 5 • 0 1 -1 45 • 0 1 
: Sa.n d stone • Ve r y f i n e t .o v e.r y co-a r s e g r a i n e d , 

rounded quartz with some fine s .and-size vitric 
a-sh. Moderately hard. Bedding is laminated to 
massive, locally -cr-oss-bedded. Hair-line 
fractures from 135.7 1 to 136.2 1

; 140.1 1 to 140.6 i; 
144.5i to 144.8'. Moderate reaction to HCl. Pale 
brown ( 1 OYR 6/3). 

145.0'-182.0 1
: Sandstor:te as above. Pale brown (10YR 6/3). 

182. 0 ''-190. 0 1
: S.an-dy s i 1 ts tone. Sand is f i n.e grained, rounded 

quartz. Moderately soft to soft in zones. 
Massive bedding, no fractures or voids. Iron and 
manganese oxides throug.hol..it. Moderate to locally 
weak react io·n to HCl. Pale brown ( 10 YR 6/J) , 
minor light dlive gray (5Y 6/2). 

190.0 1 -230.5': Siltstone. Contains a tra•ce -of sa:nd which is very 
fine to medium grained, rounded quartz. Firm .to 
.soft. Some i.ron staining. Moderate reaction to 
HCl. Pale brown ( 10-YR 6/3), minor · ltght olive . 
gray ( 5Y 6/2). 

230.5'-240.0': As above, but contains no quart.z sand. Hairline 
fractures at 230. 5' to 230. 8' (vertical, iron and 
mangal'il.·ese oxid·e-filled)· a:nd at 239.7' to 240.0 1 

( r:to mineralization in fracture). Brown ( lOYR 
5/3). 

240.0'-280.0': Sandy siltsto.r:le. Inte,rbeds of medium to coarse 
grained quartz sand and and'esite-1atite and 
quartzite gravel. Moderately hard to soft. 
Moderate to weak reaction to HCl. Pale olive (5Y 
6/3) to brown (lOYR 5/3). · 

280.0'-285.0': Siltstone. Moderately, so:ft. Iron stained • 
Mas-s1ve bedding. No voids or frac·ture-s. Weak to 
moderate re.act ion to HCl. Brown ( lOYR 5/3). 
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285.0 1 -290.0 1
: Siltst·one. From 2:8.8.2' to 288.7 1 contains s·and-

st zed v1tric ash, very poorly indurated. Pale 
olive (SY 6/3)~ light reddish brown (SYR 6/4). 

290.0 1 -330.0': Sandy siltstone. Interbeds of ve.ry fine t.o.coarse 
grained quartz sand and s'ubrounded to subanghlar 
a.ndesite-·latite and qua.rtzite gravel. 80% weak 
red ( 2. SYR 4/2) and 20% pale ol.i ve ( 5Y 6/3) • rhe 
weak red fragme1n t.s are sub rounded, very soft, no 
v i s i b l e b e d d i n g • P a 1 e o 1 i v e f r a g,m e n t s a r e 
angular~ moderately soft, platy with laminated 
bedding. Moderate to strdrig reaction to HCl. 

330.0 1 -334.0 1
: Siltstone. Soft. Massive bedding, horizontal. 

Vertical fracture with_ sl ickenside·s from 33:0.4' to 
331.3'. Manganese staining along fracture 
surface • Moderate react ion to HCl. Pale brown 
( lOYR 6/3) and yellowish red ( SYR 5/6). 

334.0'-340.0': Siltstone. Tra.ce of fine grained, round quartz 
sand. Moderately soft. Manganese and iron oxides 
stain <20% of the surface area of the core 
sec t ion • Mass i v e bed d in g • I ron ox ide·- f i 11 e d 
vertical fracture from . 334.3 1 to 334. 5 1

• Several 
thin calcareous veins a.nd s·mall nodules f<lmm) 
from 338.5 to 340.0'. Reaction to HCl grade-s from 
weak to strong with depth. Grayish brown ( 2. 5Y 
5/2). 

340.0'-384.0': Siltstone. with sand lenses. Sa'nd is very fine to 
coarse grained, rour:rded to subrounded, q.uartz. 
Mode.rately soft to S·oft. Random iron and 
manganese stains. Bedding is massive, locally 
laminated. Moderate to strong reactio.n to HC1. 
Pale olive { SY 6/3) and 1 ight yellowish brown 
(lOYR 6/4). 

384.0'--390.0 1
: Siltstone. Soft, locally very soft. Massive 

bedding. No voids or fractures. Random minor 
mang,anese st.a ins. Weak to .mode rate re.ac t ion to 
HCI. Grayish brown (2. SY 5/2). 

390.0'-431.0': Siltstone. Contains a trace o.f sand, very fine to 
coarse grained, rounded to s•ubrounded qu.artz. 
Moderately soft. to so:ft. A few random iron and 
m•anganese stains are present. Massive bedding to 
laminated. ·Moderate to strong reaction to HCl. 
Olive (SY 5/3) and yellowish brown (lOYR 5/4). 

431.0'-439.0 1
: Siltstone. Contains calcareous nodules (lrnm t·o 

Smm diameter). Hairline fracture from 432.9 1 to· 
43 3. 5, with sl ic:kens ides. Dendritic manga•nese 
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e. 

s t a i n s , s 1 i c kens ides • 
Pale olive (SY 6/3). 

Moderate react ion to HCl. 

439.0'-440.0': Sand. Rounded quart·z with <10% vit.ric ash. <.5% 
t1nes. Fine to medium gr.ained, very loose, very 
soft. Trace of mica, · <5% dark minerals. Very 
weak reaction to HCl. Pale olive (SY 5/3). 

440.0-450.0'' : Siltstone. Contains a trace o·f fine to coarse 
gra1ned quartz and dark min·erals. Moderately soft 
to soft. Massive bedding to laminated. Moderate 
react ion, to HCl. Pale olive ( SY 6/3) • 
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Sandy gravel· 

Siltstone 

Sand . 

Claystone 

EartbFaz 
Engtneenng;mc. 

EartiiFIX 'PROJECT. No. C-·20 

locldllg· well cover 
8" protective casing 

Neot cement/ 
b~ntonite grout 

70-meslt silica sand· .. -~-~-= 
·I!~" PVC scr:een, 13 slot 

?o.;mesh sllli:o aand~~~;#~-'IM' 

.lR HERCULES 
BACCHUS 
'WORKS 

DEEP PIEZOMETER. DP~5 
Pg I 

TOP 0" CASINCJ ELEV. a 4,574.90 
CJitOUND SUit,ACIE IELIEV •. a 4,572;85 
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Tuff 

WELL CONST-RUCTION 
D·ETA.ILS 

20-40 mesh stnca ·Sand 

f,5" PVC scr.-n• I:S tlof ~~~ 

70-mesh silica, sand4~~@~~ 

:o: Tjn 
• 0 Q 

280 ° •• 
~ ... 
~ ~: . ' o. 

a 
0 • 

300o~; 

·.' Q 
• 0. 

0 • • 
o '

0 
o 

• 0 
320 •• •, •• . . 

•• C) 0 . .•... 
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340. Q • 
• 0 • 
• 0 
0. 0 

.•o ..... 
• 

T0..360' 

Gravel 

EarthFaz 
Engtneenng Inc. 

PROJECT No. C-20 

20-40 m•lh li~a tand 

7Q,..melh dlca sancl-j~~~~~· 
1.5• PVC screeli, I:S •t·-+~~~:1:: 

70-melh silica sand~~~~~ 

fPHERCULES 
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0.0'-55.0': 

55.0'-175. ·0': 

STRATIGRAPHIC LOG" 
DP-5 

Sandy gravel. 70% gravel, 20% sand, 10% cobbles. 
Gravel, sand and cobbles are · quartzite. Silty 
zones throughout. 

Siltstone. 5'% dark minerals. 5% quartz gr•ains. 
Part1ally devitrified vitric ash. Few ~ica 
flakes. F·riable, soft, thin·-bedd'ed, laminated in 
portions. Grayish brown (2.5YR 5/2). 

175.6'-l9n.o•: Coarse sand. 

190·. 0 '-20'0. 0': Claystone. 

200.0'-220.0i: Tuff. Fine grained, with silts·tone and sandstone 
fragme.nts. Sandstone is very fine grained, soft. 

220.0'-360.0': Gravel. 90•% qua.rtzite frag,ments with minor 
amounts of sandstone an·d limestone. Contains 
reddish brown silty sand matrix • 
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GEOLOGIC LOG 

DESCRIPTION 

·Sandy gravel' 

Silty· sands,fone 

Qh Sandy gravel 

Sandy gravel 

WELL CONSTRUCTION 
DETAI·LS 

Locking well cover 
Concrete pad 8" protective casing 

EarthFa:z 
EJ1g1neertDg Inc. 'JRHERCUlD DEEP ·PIEZOMETER DP-6 

Pg I 

PROJECT No. C-20 
BACCHUS 

WORKS 
TO .. OP' CASING ELEV. a 4;939.69 
GROUND SURP'ACE ELI!Y,• 4,937.82 
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Sandstone 

Tcw 

Siltstone 

WELL CON-STRUCTION 
DETAILS 

~~~liJ..-Neat cement/ 
bentonite grout 

20-40 mesh sillco sand 

70•mesh slftco sand-t~~*«=~~ 380' 

1.5" pvc screen. 13' ~lot 
70•mesh slllco sand --M~~~=t=:~-3U' 

---N.eot cement I 
bentonite grout 

20-40 ineah sHico sand 

70-mesh silica sand,..· iil:~~t-.IF~~-..acr 

20-40 mesh slllco sand.-~~~c 

7Q-IIIfth siUco san!f -j~~~J: 

·"' ... 1:"1""-Neat cetnent/ _ 
bentonite -grout 

JR HERCULES. 
DEEP PIEZOMETER DP-6 

Pg 2 

PROJECT No. C-20 
BACCHUS 

WORKS 
TOP 01' CASING !LEY. :a 4,939,69 
GROUND .SURI'ACE EL&V.• 4,937.82 



• 0.0'-75.0': 

75.0'-90.0': 

90.0'-95.0': 

95.0'-120.0': 

STRATIGRAPHIC LOG 
DP-6 

Sandy gravel. 65% quartzite gravel, 35% sand, 
str inge.rs of silty sand. Gravel is subangular to 
subrounded. Occasional cobbles. Reddish brown 
( 5YR 5/3 ·). 

Si 1 ty sandst.o.ne. --Fine grained, soft to very soft, 
mostly subrounded quartz. F.riable. Brown ( 7. 5YR 
5/4). 

. Gravel. 

Sandy grave~. 
sand lanses. 
limestone, 20% 
(5YR 5/3}. 

75% gravel, 25% sand with silty 
Gravel is 40% quartzite, 40% 

andesit.e-latite. Reddish brown 

120.0'-170.0': -Sandy grave.!. Gravel i -s 40% andesite-latite, 20% 
calcareous sandstone, 20% limestone, 20% 
qua.r .tzite, trace of chert. Overall sample color 
darkens with depth. 

170. ·0'-270.0': As above, but contains a trace of altered vitric 
ash in the form of clay balls. 

2 7 0. 0 •· -4 3 5 • ·0 ' : S a n d s t o n e • V e r y f i n e g r a i n e-d i s o f t , w i t h 
interbeds of siltstone, and coarse sand. 
Laminated to thin-bedded. Lenses of clays -tone, 
friable, no joints or fractures. 

435.0'-480.0': As above, but contain-s marlstone. 

480.0'-530.0':. Siltstone. Fine sand stringers up to 1/8 11 thick, 
lam1nated, soft, ~inor amounts of carbonate 
p r e ·S en t t h r o u g h o u t • No n a t u r a 1 j o i n t s or 
fractures. 
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-. :. ~: ... :· -~ · ·.: .' ·. :· . ; .. 

Sandy silty clay 

~ ~-~ 6',~ · · ~·:·.·:·.--=- .. ;. : 
· ~·.:· ... ···.: ... : ... :: ..... · . .•..•. .. . .. . . .. . -... ' . . .• • • ·=·. ' ........... ~ ... ·-.. . - .. •-- . . . . 
I. a• • •• •a •• .:•.• .••.-•• ••.: ; 

Tu.ff 

I! : I : : ; !I 
Limestone 

I B.ACCHUS 
WORKS 

GEOLOGIC SYMBOLS 

PREPAReD IY ~ DATe 
Eart·hFax Engineering Inc. '11:/88 



Hercules Aerospace C<:>inpany 
Bacch\:lS Works 

APPENDIX D 

WATER-LEVEL DATA 

Groundwater QUality Assessment 
November 15, 1988 



H e r- : '.ll e s A 9 r o 5 p a c e G o 111,p an 'f 
Bacchus' War ks 

Date 

--------
12/l!)/85 
02/08/86 
03/19/86 
OS / 27/86 
0 6 I O'S / 9·6 
·1)9 i 03/8:6 
10/tlb/8.6 
ll/03/8.6 
12/08/8;6 
01112/87 
02/22/87 
03/16/87 
04/28/87 
OS/27 /87 
06/ 19/97 
07/23/87 
08/13/87 
09/23/87 
10/28/87 
11/30/87 
12122/97 
01128/88 
02! 18/88 
03/21/88 
04/21/88 
05/26/8·8 
07107/88 
07 /21/S,B 

·HERCULES 9ACCHUS :mRKS 
HIS TOR I CA:L WATER-LEVEL 

DATA· FOR GW-01 

Gr·cund~ .. ater E.l evat i cn .s 
10 _Nove·mber t ·:te8 

Depth Elev. of SWL 
(ft. BTCl (ft. above 11SLi 
--------- --------- --·----

36.03 463::.15 
36.40 4634.78 
3.5. 97 463:5.21 
18.50 4652.68 
19.95 4651.23 
2.2. 35 4648. 8·3 
2.9. 56 4641.62 
31.68 4639 ,5!) 
33.28 4637.90 
33 •. 81 4637.37 
34.43 4636.75 
34.66 4636.52 
35.22 463·5. 96 
33.65 4637.53 

"32.39 4638.79 
33.81 4637.37 
35.00 4636.19 
:;s::;;. 09 4636.09 
36.06 4635.12 
36.46 46H. 72 
36. 5.1 4634.67 
36.61 4634.57 
36.69 4634.49 
36.80 46.34. 38 ' 
36.75 4634.43 
37.07 4634.11 
36.69 4634.49 
37. i).3 4634.15 



• 

••• 

Hercules Aerospace Cam~amy 
Bacchus ;'larks 

)Date 

-12.'1.9/85 
03/17/86 
0•5./ 27 /8,6 
0'8/05/86 
Q9/•J3/Bb 
1 0/i) b I 8·6 
11/03/86 
12/08/86 
Oi!i2/87 
02/22/87 
0·3/ 16/87 
04/28187 
05/27/87 
06/18!87 
07/23/87 
!)8/13187 
!)9 .'23 /87 
10/28/8'7 
U/3Qi87 
12/22187 
Ol/28I8i8 
(J2/18I88 
i)3/21/88 
04/211:88 
(15/2 6./e:a 
07/07 /'88 
01121 tea 

HERCULES BA.CCHUS WORKS 
HISlOR I CAL W·A TER.-LEVEL 

DATA fOR GW-02 

6 r o u n d w a t e·r . E l' e v a t i on s 
10 Novemb e.r 1 98·8 

De;pth 
:n. BTCl 

El e.1,1. cf SWL 
(H. above i'lSU 

66 •. 32 
66.67 
64.31 
65.02 
i5 •• 21 
·65. 45 
6'5.65 
65.94 
66.15 
66.46 
66.62 
66 .. 79 
66. 5.5 
67..66. 

67.04 
66 •. 88 
67. 16 
67.29 
69.69 
6 7. 8'8 
67 .• 89 
67.. 93 
67.83 
&t. 93 
68. 8.3 
68i. 54 
68.72 

4652.05 
4652. 2'0 
4654.56 
4.653. e.5 
4653.66 
4653.42 
4653.2:2 
4'652 .. 93 

4'652.41 
46.52 ... 2.5 
4652. 0·9 
4·652. 32 
4651.21,· 
46'51. a.: 
.4'651. 99 
4.:65f. 71 
465~.58 
4649.!8 
4.650.99 
4650.99 
4'650.94 
4651.04 
4651}, 94 
465i>. 04 
4650.33 
4 650. 1'5 



• 

•• 

Herc_!.li. es Aerospace Coarpanv 
9 at c:h·u s Works 

12/ ~.3/ 85 
01/15186 
02./ 11/8·6 
(il3i 13/86 
05/27 i86 
08/'05/86 
09/03/8:6 
1 OtObi 86 
111-03/86 
1 2..'08/86 
0 1/-12/8"7 
i}2/ 22/87 
03/ 16/fF 
04/28/87 
.i)5/27/87 . 
06/18/87 
07/23I87-
0·S/ 12187 
09/23197 

. 10/28'/·87 
11/30/'87 
i2/22_!87 
01/28/88. 
02/18./88 
03/21/98 
04/2.1198· 
·05/26/88 
07/07/SB' 
07/21/89 

. 6row1d\'later Elevatio-n: 
10 Ncrvember 1985 

HERCULES BACCHUS W'i:!RKS 
H ISTOR I CA.·L W;ATER-LEVEL 

DATA FO.R GW-03 

0-e-pth · 
(ft. BTCl 

69.q5 
70.69 
70.04. 
69.25 
'54; 32 
'55. BO 
62 .. 9·8 
64. 6-o 
65.30 
65.00 
65.87 
66.34 

. 66 .0.2 
6il.24' 
63. 9"7 
64. 4'8 
_65 .• 63 
66.21 
66 .• 1.9 
46.9'+ 
66-.84 
66.5:8 
64.4'9 
63.93 

64. 12 
6.5. 4 7 
66!00 
65.31 

El e.Y. O-f s:~L 
(H. a•bove i'iSLl 
-.--- --·-·--- -·-- --

4738.46 
4737.7.2 
4738.~ 3:7 
4739.16 
4754.09 
4752.61 
4745.43 
4743 ,7'5 
4743.11 
4'743.41 
474·2.54 
4742.07 
4742,39 
4742. 17 
4744,44 

. 4743.93 
4 742.. 79 
4742.20 

.474.2.23 
4 741-. 4 7 
4741.57 
4741.83 
4743.92' 
4744'. 48 . 

. 4744·. 49' 
4744 .• 29 
4742.'94 
4742.41 
4743.10 



• 

• 

Hercules Aer~soace C~mpany 
Bacchus Wor k·s 

Date 

---------

: 2i 18/ 8'5 
02/17/86 
()3/17/86 
0·5127/86 
0-8/05/86 
09/03/86 
10/06/8.6 
11/03/86 
12/1)8/86 . 
01/12187 
02/22/87 
1)3/16/87 
04/28/87 
05/27/87 
Obi 18/97 
07/23/87 
08/13/97 
09/23/87 
10/29/97 
11/30187 
12/22/87 
01128/88 
02/18/98 
03/21 /8·8 
04/21/88 
05/26./BB 
07/07/88 
07/2.1/88 

HERCULES BA·CCHUS \~ORKS 

HISTORICAL WATER-LEVEl 
DATA· FOR (3W-04 

Groundwate,- Elevations 
iO November 19 :39 

ne.ptn Elev. of S·WL 
: ft. BTCl (ft. above MS;Ll 
--.------- ----------------

~ ,.,. j'f:' 
.::~ ..... i .J 4o42 .. 06 
63.00 4641. Bi 
62.89 4641.92 
53.88 4650.93 
49.86 4654 •. 95 
53. 19 4651.62 

· s·e. 2s 4646.56 
59.38 4645 .• 4·3 
60 .. 70 4644. 11. 
61. 11 4643.70 
61.61 4643.20 
61.79 4643.0,2 
61.95 4642.86 
61. 15 4643.66 
60.06 4644.75 
60.96 4643.85 
61.86 4642.95 
62.01 4642 .• 8·0 
62.34 4642.47 
62.49 4642 .• 3,2 
62.95 4641. a.er 
62.65 4642.i6 
62. 54. 4642 .• 27 
62.54 4642.27 
-62.55 4642,. 26 
62.70 4642. u 
62.38 4642.43 
62 .• 65 4642.16 · 



• 

• 

Hen· cu l es Ae:r !JS pace Company 
Bac:::hus Works 

Date 

-:-·-- -·- -:-
tZ:'te/35 
12/18/85 
12/18/85 
02117/86 
0·3/ 17/86 
05/27/86 
0:6105/86 . 
09/1)3/86 
10/06/86 
11/03/86 
12/08/8c:t 
Oli12/87 
02/22/81 
03/16/87 
0.4/28/87 
05/27/87 
06/18/87 
07/23/87 
08/13/87 
09/23/87 
10/28'/87 
11/30/97 
12/22/87 
Ol/28/88 
02/19/88 
03/21/88· 
04/21188 
05/26/98 
07/1)7 /88 
07/21/88 

~ERCULES 3~CCH~S WORKS 
H I:STO.R I CAL WA TER-t EVEL 

DATA FO<F: GW-05 

Grc.u·n·dwater S:leva':.i~'r.S 
:o NO'iembe!"' 1983 

Depth Elev. of SWL 
( f ':. BTCl ift. above MSU 
--=-·-- -·-:-- ----.-:---_:_: ___ --·-

35.03 4640.74 
35.03 4640.74 
35.03 4640.74 
36.25 4&39.52 
35. 2·7 4640.50 
24.89 4650.88 
20.97 4654.80 
23.09 4652.68 
29.23 4647.54 
30.20 4645.57 
31.87 4643.90 
32.55 4643.22 
'33. 33 4642.44 
33.63 4642.14 
34. 15 4641.62 
33.83 4641.94 
33.29 4642 .• 48 
33.78 4641.99 
34.18 4641.59 
34.96 4640.91 
35.26 4640.51 
35.75 4640.02 
35.91 4639.86 
35.84 4639.93 
36 .• 14 4639.63 
36 .• 47 4639.30 
36.23 4639.54 
36.59 4639.18 
36.55 4639.22 
3.6. 84 ·4638. 93 



• 

Hercules Aerospace Company 
Bacchus ~.or k s 

Date 

12/2'0/85 
03,/19/86 
05/27/96 
08/05/86 
09/<)3/86 
1 0/'06/8.6 
11/03/86 
12/08/86 
01/12187 
02/22/87 
03/16/87 
04/28/87 
Q5/27/87 
06/18/87 
07/23/87 
08/13/87 
09/'23/97 
10/28/87 
11/30/87 
12/22187 
01/28/99 
02.11.8/88 
03/21/88 
04/2liBB 
0.5/26/88 
07/07/88 
!)7/21/88 

HERCULES BACCHUS ~JORKS 
HISTORICAL WATER-LEVEL 

DATA F·OR GW-06 

Grot::'ldwater Elevations 
10 November 198S 

Dept_h 
(ft. BTC'l 

Elev. of SWL 
\ft. above MSLl 

6.8. 01 
68.32 
57.26 
54.20 
5;7. 65 
62.89 
63.94 
65.45 
66.01 
66.58 
66.93 
67.20 
65.?5 
64.52 
6.5. 72' 
66.91 
67.43 
6.7. 88 
68.67. 
68.31 
68.41 
68.43 
68.50 
68.52 
6:8.72 
68.20 
68.55 

4649.42 
4648.11 
4659. 17 
4662.23 
465:8.78 
4653.54 
4652.49 
4650.9!3 
4650.42 
4649.85 
4649.50 
4649.23 
4650.68 
4651.91 
4.650. 71 
4649.52 
4649.00 
4648.55 
4647.76 
4648.12 
4648.02 
4648.00 
4647.93 
46'4 7. 91 
4647 . .71 
4648.23 
4647.88. 



• 

• 

He-rc = ... .le.s Ae.rospac:e Company 
B3cchus Works 

Date 

12/ 2~)/95 
03i17/86 
05/27/96 
08/05:/86 
09/03/96 
10/06/86 
11/03/86 
12 /0·8/86 
01112/87 
02/22/87 
03/16/87 
04/29/87 
05/27/87 
06/18/87 
07/23/87 
08/13/87 
09/23/87 
10/28/87 
11/3,0/87 
12/22/97 
01/29/88 
1)2/13/98 
03/21/8:8 
04/21/BS 
OS/26/88 
07/07/88 
07/21/88 

HERCULES BACCHUS WORKS 
HISTORICAL W.ATER-tEVEL 

DATA FOR GW-07 

Groumd~at~r Elevations 
10 Nov~mo-e:r 1958 

Depth 
(ft. BTCl 

El ev. o,f SWL 
H.t. above MSLi 

----------
81. Ol 
81. 16 
69·. 80 
63.8.5 
70.50 
77.25 
78. 19 
79.30 
79.57 
79.88 
80. 16 
80.63 
79.92 
78.23 
79.12 
8.o. oo 
80.25 
8!0. 67 
80.71 
a:o. 86 
80.98 
9·o. 95 
80.95 
80.87 
81..34 
80.62 
81.09 

465-CJ. 16 
4o59.ot 
4670.37 
4676.32 
4669.67 
4662.92 
4661.98 
4660.87 
4660.60 
4660.29 
4660.01 
46.59. 54 
4660.25 
4661.94 
4661.05 
4660.17 
4659.92 
46.59. 50 
4659.46 
4659.31 
4659.19 
4659.22 
4659.22 
4659.30 
4658.83 
4659.55 
4659.08 



• 

~ercu.l !!.s Ae·rospace ·:amp any 
Eacch:us Wor k s 

Da'te 

12/09/!35 
Ol/15/86 
02/10/86 
03/ i2/ 8·6 
05/27/86 
08/0S/86 
09 /03/8·6 

' 10 / 0.6/8·6 
11 / 03/8•6 
12108 /8·6 
01/1.2/87 
0'2/22/87 
03/16/87 
04/28/97 
0'5127/97 
0•6./18/87 
07/23/87 
08/13/87 
09/23/87 
10/28/87 
11/30/87 
12122./87 
01/28/99 
0.2/18/BB 
03/21/88 
04/21198 
OS/2:bt8B 
07/07/98 
07/2"1 / 88 

H,ERCULES BACCHUS W'ORJ<S 
HISTORICAL WATER-LEVEL 

!>ATA FOR GW-08 

G:r-oun d water E 1 eva t ions 
10 Noveitllber 1.998 

Dept:h 
<H. BTC> 

Elev .• of SIR 
\ f t . a b o v e MS·L l 

111.23 
112.05 
112,. 10 
111. 63 
110.15 
106.45 
107.48 
108.64 
109.66 
108. 91 
109.93 
'110. 16 
110.37 
.110. 48 
110.57 
11 o. sa 
110.63 
110.85 
11 L 11 
111.29 
111.91 
u 1. 93 
111. 92 
111.88 
111.87 
111.81 
112.79 
112,. 25 
112 .. so 

• 4774,.44 
47i3 .. 62 
4773. Si 
4774.!}4 
4775.52 
4779.2.2 
4778.19 
4777 ,1).3 

47H.Ol 
4776.76 
47i5. 74 
4i7S.S1 
4775.30 
4775. 19 
4i75.10 
47?5. 09 
4775.04 
4774.82 
4774.56 
4.774. 38 
4773.76 
4773.84 
4'773.75 
4773.79 
4 773.80 
4773.86 
477'2..88 
4773.42 . 
4773.17 



• 

~er~ule~ Aero9pace Company 
Bacchus ;~orks 

Oate 

---.----.-

12112/85 
i) 1 i 16! 8:6 
02/ ll/86 
03/ 13/8·6 
05/27/8.6 . 
08./ 05 i 8:6 
09/03/86 
10/07/.Bb 
11/03/86 
12/08/86 
01112187 
02122/87 
03/16/87 
04/28187 
0'5/27 /87 
06/18/87 
07/23/87 
08/12/87 
09/23/97 
10128/87 
11/30/87 
12/22187 
I) l/28/88 
02/19/:88 
03/21/89 
04/21/88 
·05/26/88 
07/07/88 
07/21188 

HERCULE'S BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FOR GW-09 

Gr oun.dwat er ·E 1 eva t i ::Jns 
10 Novemb~r ! qgg 

De,pth El ev,, 0,; SW'L 
<H. BTCl \H. above MSLl 

---------- -------------·--

5'~, 98 4680.12 
5.6 ~ 01 4679.49 
56.75 4.679. 35 
56.22 4679. a;e 
3·5. 94 4701).16 
2·9. 25 · 4706. 8'~ 
42,. 72 4.693.38 
50.91 4685.19 
51.98 4684. 12 
53.51 4~82.59 
53.83 4682.27 
54.41 4681.69 
54.72 4681. 3·8 

. 54. 7.6 4681.34 
52.49 4683.61 
SL64 4684.46 
50.49 4685.61 
49.34 4686. 7b 
54.91 4681. 19 
55 .• 34 4680.76 
55.57 4680.53 
55.72 4680.38 

· S·S. 89 4680.21 
55.9l 4680. t7 
55.80 4t: .. BO. 30 
55.85 4680.25 
55.94 4680..16 
55.57 4680,53 
55.90 4680.20 



• 

• 

Herct:ll es Aerospace Company 
Bacchus Works 

Date 

12/11/95 
01/17/86 
02/12/96 
03/ !3/86 
1)'5/27 /36 
0,9; ost86· 
0'9/ 03/86 
10/07/86 
11/03/86 
12/08/86 
01/12/87 
02/22/87 
03/16/97 
04/28/87 
05/27/97 
06/18/87 
07/23/87 
08/ t2/87 
09/23/87 
l0/28/8'7 
11/30/87 
12/2218-7 
01/28/98 
02/18/88 
03/21/89 
04/21/88 
05/26/89 
07/07/88 
07/21/98 

HER!J:IlLES BACCHCJ;S, WORKS 
H IST!lR t;CAL WATER-LElJE·L 

DATA FOR G.!ij:-1 !) 

Groundwater Elevations 
10 November 1988 

D.epth 
(ft. BTC) 

E.l ev. of SWL 
(ft. above MSU 

80.59 
e1.10 
91.20 
80.74 
79.55 
79.45 
79.40 
79.62 
79.85 
80.00 
80.19 
8'0. 56 
80.50 
eo. 16 
80.26 
80.37 
90.41 
80.46 
80.51 
80.90 
a:o. 71 
80.95 
80.74 
8.0. 8·9 
80.65 
eo. 8·3 
91.36 
81.05 
90.92 

4 7.13. 90 
' 4713.39 

4713.29 
471.3. 75 
4714.94 
4715. !) 4 
4715.09 
4714.87 
4714.64 
4 714. 49' 
4714.31 
4713.93 
4713.99 
4714.33 
4714.23 
4714.12 
4714.09 
4714.03 
4713.98 
4 713. 5·9 
4 713. 78· 
4713 •. 64 
4713.75 
4i13. 60 
4711.84 
4713.66 
4 713. 13 
4713.44 
4'713. 57 



• 

• 

Her c:ul es Aeros:pace Companv 
Bacchus Works 

Dat9 

12112/85 
01/16/86 
02/11.186 
03/13/86 
05/27/86 
09/05/86 
:09/03/86 
10/07/86 
11/03/86 
12/08/86 
01/ t2/87 
02/22/87 
03/16/87 
04/28/87 
05/27/97 
06/18/87 
07/23/87 
08/12/87 
09/23/87 
10/28/87 
11/30/87 
12/2.2/87 
01128/88 
02/18/BB 
o3t21/a~a 

04/21/88 
05/26/88 
07/07/88 
07/21/88 

HERCULES BACCHUS WORKS 
HI SHIR !CAL WATER-L!:VEL 

DATA FOR G·W- 1 1 

Groundwater Elevat.ions 
10 Nov~aber 1988 

Depth 
<H. BTC>· 

Elev. of SWL 
(ft. above !'ISU 

55.09 
55.70 
55.85 
55.49 
37.92 
29.50 
40.50 
49.·05 
50.40 
51.97 
52. so 
53. 13 
53.57 
53.76 
52.09 
51. Ol 
s·o. 66 
50.35 
54.39 
54.96 
55.27 
55. '16 
55.54 
55.66 
55.33 
55.52 
SS.81 
55 .. 46 
55.73 

. 46T3. 65 
4673.04 
46 72.89 
4673.25 

. 4690.82 
4699.24 
4688.24 
4679.69 
4678.34 
4676.77 
4676.24 
4675.61 

'46.75.17 
4674.98 
4676.65 
4677.73 
4678.08 
4678.39 
4674.35 
4673.78 
4673.47 
4672.78 
4673.20 
4673.08 
4673.41 
4673.22 
4672.93 
4673.28 
4673.01 



• H:ercu.l~.s Aerospace Co~pany 
Ba·cchu·s War ks 

Date 

--------
12/1 t!B5 
01117/86 
02/12/86 
03/14186 
•)5/27 /86 
08/05/86 
1)9/03/86 
10 I 06 il86 
11/Q3,/86 
12108/'86 
o 1/ t2/B7 
02/22/87 
03/1>6/87 
04/28/87 
05/27/87 
06/ 18/'87 
07/23/87 
OB/12/97 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
01/28/88 
02/t.B/88 
03/21/88 
04/21/88 

. 05/26/88 
07/07/88 
07/21/88: 

HERCULES BACCHUS l~8RKS 
HIS TOR !CAL WATE.R-LEVEL 

DATA FD'R GW..:.12 

5roundwate.r Elev~tions 

10 Novemc er 19'6·8 

Depth Elev. of SWL 
(: .. BTC> (ft. above MSL> \ I .... 

------·--- --------------.--
35.08 4765.83 
35 .. 59 4765.32 
35:,75 4765.16 
34.73 4 76:6. 1 a 
3!.33 4769.58 
32.35 4768.56 
32 .• 67 4768.24 
33.41 4767.50 
34·. <)5 4766.86 
35.41 4765.50 
35.11 4765.80 
3.5. 44 4765.47 
35.60 4765.31 
35.40 4765.51 
35.39 · 4765.52 
35.44 4765.47 
35.59 4765.32 
35.71 4765.20 
36.23 4764.68 
36.79 4764.12 
3.6 . . 87 4764 .. 04 
36.92 476.3. 99 
36.78 4764.13 
36.99 4763.92 
37.00 4763.91 
37.08 4763.83 
36.85 4764.06 
36.51 4764.40 
36.86 4764.0,5 



• 

• 

Hercules Aerospac~ Company 
B.:~c::hus Works 

Date 

12111!85 
01117/86 
02/11/86 
0.3/14/96 
05/27/86 
08/05/86 
09/03/86 
10/07/86 
11103/86 
12!08/86 
0 t/12/87 
02/22 i 87 
03/16/87 
(!4/2'8/9.7 
OS/27187 
0611ai87 

. 07/23/87 
08/13/87 
09/23/87 
10/28/87 
11/30/87 
12/22!87 
01/28/88 
02.1 18/ a·e 
03121/68 
i)4/21 !88 
0:5/26/88 
071<07/88 
07/211 BiB 

Gr ou;nd w·at e.r E 1 ev at ions 
10 November 1988 

HERCULES BACCHUS WORKS 
HISTORI'CAL WATER-LEVEL 

DAiA FOR GW-13 

o.ep t.h 
<H. BTCl 

e:.3t 
82.62 
82 .• 25 
82 .• 01 
76.60 
H. 98 
80.59 
80.43 
61.30 
81 •. ~;)( 

. 81. 84 
82.93 
8.3. 33 
t?4.06 
92.97 
83. 17 
83.60 
83.91 
83.96 
84.21 
84.87 
94.41 
83.72 
82.91 
8.2.Jl 
82.98 
83.97 
84.18• 
84.23 

E.l ev. of SNL 
(H. above I!ISLl 

4701.96 
4701.65 
4702.02 
470.2.26 
4707.67 
4704.39 
4703.68 
4703.84 
4i22.97 
4702.6!~ 

4702.43 
4 701 •. 34 
4700.94 
4690.2.1 
4701 .. 40 
4701.10 
4700.67 
4700.36 
4700.31 
471)i).06 
4699.40 
4699.86 
4700.55 
4701.36 
47-1)1. 96 
4701 oc3'9 
.47·0(). 30 . 
4700.t}9 
4'700. 04 



• 

• 

• 

· Kercules Aerospace Com~~ny 
Bacchus Works 

Date 

12/10/95 
01/17/86 
02/12/86 
03.' 14/8·6 . 
i)5I27 /8'6 
08/0'5/86 
09/0'3/86 
10./06/86 
11/0:::)/86 
12/08/86 
01/12/87 
02/22/87 
i)3/ 16/87 
04/28/87 
05/27/87 
06/18/87 
07/23/87 
08./13/87 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
01128/8.8 
02/18/88 
03/21/98 
04/2.1/88 
05/26188 
07/07/88 
07 /21/88 ' 

HERCULES BACCHL:S WORKS 
HISTORICAL wATER-LEVEL 

DATA i='CR GW-:4 

Groundwate·"' Ele vation;; 
li) November ~ ce2 

De:pth 
(H. 3TC.l 

Elev. of SWL 
(ft. above !'1SU 

20. 18 
20.62 
20.75 
18.90 
14.37 
16.40 
t6. 64 
1.7. 70 
18.37 
1"?. 12 
19. 76· 
19.70 
19.49 
1.9. 18 
19.39 
19.88 
20.27 
20.74 
21. 20 
21.47 
21.34 
21.22 
2l. 58 

22.32 
23. 0.2 

. 22.87 
23.09 
23.20 

4 794. 51 
4784. 1)7 

4783.94 
47'85.79 
4790.32 
4788.29 
4788.05 
4786.99 
4786.32 
4785.57 
4794.93 
4784.99 
4785.20 
4785.51 
4785.30 
4 784·. 81. 
4784.42 
4783.95 
4783.49 
4783.22 
4783.3'5 
4'783. 47 
4793.11 
4783.46 
4782.37 
4781.67 
4781.82 
4781.60 
4781.49 



.e 

Hercules Aerospace Company 
9 a.: c.h u s W or k s 

Date 

12/17/85 
03/19/86 
05 j 27/86 
08/05/96 
09/03186 
10i06I86 
11/03/86 
12/1}8/86 
01/12/87 
0.2/22/87 
1)3/16/87 
04/2.8/87 
05/27/87 
!)6/181'87 
07/23/87 
08/12/87 
09/23/87 
1 0/2.8/87' 

. 11/30/87 
12/22!87 
01/28/88 
02/18/88 
03/21/88 
04/29/88 
05/26/88 
07/07/88 
07/21/88 

HERCULES BACCHUS WORKS 
HIS TOR !CAL WATER-·LEVEL 

DATA FO.R GW-15 

Groundwater E.l evat i cn•s 
10 Novem.!Jer 1938 

Depth 
(ft. BTCi 

Elev. of SWL 
(ft. above MSLi 

80.91 
91.57 
78.27 
75.50 
76.58 
78.07 
78.73 
79.49 
80·. 02 
80.37 
90.46 
80.80 
81.06 
91.23 
81.39 
81.58 
81.93 
82 .• 22 
82.47 
82.49 
82 .• 73 
82.48 
82.46 
83. OS 
83.21 
83.79 
83.04 

4803.30 
4802,64 
4805.94 
4808.71 
4807.63 
481}6. 14 
4805.48 
4804.72 
4804.19 
4803.84 
48~03.75 

4803.41 
4803.15 
4802.98 
4802.82 
480'2.63 
4802.28 

'4801.99 
4801.74 
4801.72 
4801.48 
4801.73 
4801.75 
4801.16 
4801.00 
4800.42 
4801. 17 



• 

• 

Hercules Aerospace Compa.ny 
Bacch.us W•orks 

Date 

1.2/17/85 
03/19/86 
05/27/86 
Q8/05/86 
09/03/86 
10/06/86 
11/03/86 
12/08/86 
01/12187 
02./22/87 
03/1.6/87 
04/28/87 
05/27/87 
06./1:8/87 
07/23/87 
08/12/87 
09/23/97 
10/28/87 
11130/87 
121'22!87 
01/28/88 
02118/88 
03/21/98 
04/29/88 
05/26/88 
07/07/8·8 
t) 7 I 21 /8•8 

HERCUL·ES B.ACCHUS WO:RKS 
H! STO•R I CAL WAlE·R-LEV'EL 

DATA FOR G.W-16 

Groundwater Elevations 
10 Novem;ber 1988 

Depth 
; ft. BTC> 

El e;,. of SWL 
(ft. above MSU 

78.98 
80.56 
78.20 
73. a.o 
74.80 
76.50 
77. 61) 
7•8. 51 
79.51 
£:10.35 
80.62 
81.17 
81.50 
81.75 
82. 11 
82 .. 44 
83.19 
83.47 
83. 7'9 
83.86 
84. 44· 
84.89 
94.55 
85.00 
85. 2.2 
85.21 
85.53 

48t)9. 49 
4807.91 
4810.27 
4814.67 
4813.67 
4811.97 
481.0.87 
4809.96 
4808.96 
4808.12 
4807.95 
4807.30 
4806.97 
4806.72 
4806.36 
4806.03 
4805.28 
4805 ,I) I) 
4804.68 
4804.61 

' 4804.03 
4803.58 
4803.92 
4803.47 
481)3.25 
480·3-. 2-6 
4'802. 94 



~•rcules Aerospace Company 
3a:c:hus Works 

Date 

12/18/85 
03/21186 
OS/27/86 
08/05/96 
09/03/86 
10/07/86 
11103/86 
12/08/86 
01112/87 
02!22/87 
03/16/87 
04/28/87 
IDS/27/87 
!)6/18/87 
07/23/87 
OB.f 12/87 
09/23/87 
10/28/87 
U/30/87 
12122/87 
01/28/88 
02/18/88 
03/21/88 
1)4/29/88 
05126188 
07/07/88 
07/21/88 

HERCULES BACCHUS ~ORKS 
H IS TC'R I CAL l~ ATE'R- LEVEL 

DATA FOR GW-17 

Groundwater Elevations 
10 November 1988 

Depth 
(ft. BTC) 

Elev. of SW'L 
(ft. a.bove MSLl 

·1'00. 95 
100.21 
98.71 
98.12 
98.28 
98.49 
98.55 
98.65 
98.90 
98.87 
98.78 
99. 18 
9'9. 4.1 
99.46 
99.69 
99.92 

100.21 
100.19 
!00.49 
101.03 
101. 42 
101. 70 
101.67 

'102. 10 
102.05 
102.20 
102.61 

4818.42 
4819.16 
4820.66 
4821.25 
48·21.09 
4820.88 
4820.82 
4820.72 
4820.47 
4820.51) 
4820.59 
4820.19 
48.19.96 
4819.91 
4819.68 
4819.45 
4819 •. 16 
4819.18 
4818.88 
48t8.34 
4817.. 9'5 
4817.67 
4817.70 
4817.27 
4~817 •. 32 
4817. 17 
4816.76 



• Hercules Aeros·pace Compatny 
Bacchus works 

Date 

12/17/95 
03/19/96 
05/27/96 
08/05/86 
09/03/86 
10/06/96 
H /03/86 
12./08/86 
01'/12/87 
02122/87 
03/lb/87 
04/28/87 
05127/87 
06/18/87 
07/23/87 
08/12/87 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
01/28/88 
0·2/18/88 
03/21/88 
04/29/88 
05/26i88 
07/07/88 
07/21188 

HERCULES BACCHUS WORKS 
H! STOP, I CAL WATER-LEV'Et. 

DATA FOR GW-18 

lkoundw:ater El evat i·OAS 

10 November 198S 

Dep t.h 
'ft. BTCl 

Elev. of SWL 
(ft. abo·ve MSU 

--·-~-----

73.74 
73 .. 59 
70.03 
67.20 
68.48 
69.80 
70.55 
71.28 
71.85 
73. 13 
72.27 
75.52 
72.80 
i2. 94 
72.68 
72.35 
73.61 
73.97 
74.21 
74.17 

. 74.53 
74.45 
74.34 
74.84 
78. 28· 
74.97 
75.08 

4801.18 
4801.33 
4804.89 
4807.72 
4806.44 
4805.12 
4804.37 
4803.64 
4803.07 
4801. 79 
48·02. 65 
4799.40 
4802.12 
4801.98 
4802.24 
480:2.57 
48·01.31 
4800.95 
4800.71 
4800.75 
4.800. 39 
4800.47 
4800.58 
4800.08 
4796 •. 64 
4 799. 9'5 
4799 •. 84 



Her c u l e.; A·er osp a-ce Camp any 
Bacchus Works 

Date 

12 I 17 !85 
03/19186 
05/27/86 
08/05/86 
09/03/86 
10/06/86 
11/03/86 
12/08/86 
01/12/87 
0.2/22.197 
03/16/87 
04/28/87 
05/27/87 
06/18/87 
07 I 23./87 
08/12187 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
01128/88 
02/18/88 
03/21i88 
04/29/88 
05/26/88 
07/07/88 
·07 /21/88 

HEiRCULES BAC:HUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FOR GW-19A 

Groun~water Elevations 
10 November 1988 

Depth 
!ft. BTC> 

Elev. of SWL 
<ft. above MSLl 

79.44 
77.89 
75.74 
71.78 
72.73 
74. 19 
75.23 
76.24 
76.97 
77.72 
77.88 
78.44 
78.1,3 
78.92 
79.81 
79.68 
79.98 
80.59 
80.80 
8·1. 13 
81.51 
81.39 
81.57 
81.98 
82. 16 
82.06 
82.34 

4806. 17 
4807.72 
4809.87 
4813.83 
4812.88 
4811.42 
4810.38 
4809.37 
4808.64 
4807.89 
4807.73 
4807.17 
4806.98 
4806.69 
4805.80 
4805.93 
4805.63 
4805.02 
4804',81 
48'04. 48 
48'04. 10 
4804.22 
4804.04 
4803.63 
480'3, 45 
4803.55 
4803.27 



•• 

•• 

He.r: u 1 ~·S Ae·rosp a·c e Camp any 
Ba.~ .:hus Wor~; s 

Date 

12i16/8S 
03/18/96 
05/27/86 
08/05/86 
09/03/86 
10/07/86 
11/03/86 
12/08/86 
0'1/12/87 
02./22/87 
03/16/87 
04t28/87 
05I27 ,ra7 
06/18/87 
07/23/87 
08./1.2/87 
1}9 /23/8'7 
.1 0/28/87 
11/30/97 
12/22/87 
01/28/88 
!)2/ 1'8/88 
03/21/88 
04/29/.88 
05/26/BB 
07/07/88 
07/21/88 

H'ERCULES BACCHU·S WORKS 
HISTO:RICAL WATER-LEVEL 

DATA F·OR GiW-20 

Groundw.ater El eva.t ions 
.1 0 Nov e•m:!l e r ~ 9 9 3 

Depth 
(ft. BTCl 

Elev. of SWt 
\ft. ab.ove M:SU 

21.63: 
17.02 
12. i7 
17.20 
18.30 
18.66 
19.30 
18.96 
19.37 
19.06 
17.55 
18. 18 
17.85 
18. 43' 
19.28 
2.0. ·f2 
2'0.61 
20.53 
20.84 
20.75 
20.57 
20.07 
19.00 
1:8.69 
21.81 ' 
24.39 
25 .• 0'3 

48?2. 60 
4877.23 
4881. 4B 
4877. OS 
4875.95 
4875.59 
4874.95 
4975.39 
4874.89 
4816.19 
4.876.70 
4876.07 
4876. 4 .!) 

4·875. 82 
4874.97 
4874.13 
,4873. 6:4 
4873. n 
4873.41 
4873.50 
4873.68 
4874. ts 
4875 .• 25 
4875.56 
4872.44 
4869.86 
486·9. 22 



• 

Hercules Aerospace ~O!mpany 

Bacchus Works 

Date 

:2/17:85 
03/18/86 
1}5/27/86 
08/0S/86 
09/03/86 
1!)/07/86 
11/03/86 
·12/iJ8/86 
01112i87 
02/22/87 
03/16/97 
04/28/87 
05/27/87 
06/18/87 
1)7/23/87 
0·8/ 12187 
09/23/87 
10/28/87 
U/30/87 
12/22.187 
01/28/88 
02/18/88 
03/21/BB 
04/29/88 
05/26/88 
07/07/88 
07/21/88 

HERt~LES B~CCHWS ~ORKS 
HI STOR U:AL WATER-'LEilEL 

DATA FOR GW-21 

G r o·u.n d.w at e.r E l ev at i o n s 
!0 Novem1ber 198'8 

De'pth 
(ft. BTCl 

E 1 e v , a.f .S W L 
( ft . a·b ave M S ll 

1.7; 50 
i2.6S 
11.72 
15.00 
15.05 
15.37 
14.77 
14.03 
13.96 
12.05 
1 i. 83 
13.01 
12.63 
13.-33 
14.05 
14.81 
14.65 
14.00 
13.78 
13.51 
l2 .• 54 
11. 14 
.11. 30 
14.09 
19.76 
22.34 
2·3. 04 

4'875. 82 
4880.6.7 
4'881. 60 
4878.32 
4878.27 
4877 0 95 
4878.55 
4879.29 
4879.36 
4881.27 
4881.49 
4880.31 
4880.69 
4879.99 
4979.27 
4878 .• 51 
4878.07 
4879.32 
4879 •. 54 
4879.81 
4880.78 
4882.18 
4882 .• Oi 
4879.23 
4a73. so 

. 4970.98 
4870.28 



Kercules ~erosp~ce Company 
9 a c c h us t~ or : 1~ s 

Oa,t2 

12/16/95 
03/19/96 
05/27/96 
08/05/96 
09/03/86 
10/07/86 
11/03/86 
12/08/86 

· 01 I 12187 
02/22187 
03/16/87 
04/28/87 
05127/97 
06/18/87 
07/23/87 
08/12/87 
09/23/87 
10/28/87 
11!30/B? 
12/22/87 
01/28/88 
02/18/8:8. 
03121/88 
04/29/88 
0·5126/88 
07/07/8'8 
07/21188 

HERCULES BA'CCH:US WORKS 
HISTORICAL WATER-LEVEL 

DAiA FOR G:W-22 

Gr~und~at~r Ele v ation~ 
10 November 1988 

Depth 
(ft. B'TC > 

Elev. of SWV 
< f t. above I!I.SU 

3 t. 96 . 

30.04 
24.90 
29.00 
30. 15 
30.62 
3.1. 12 
30.93 . 
31. sa 
31.07 
30.72 
3'1 • 00 
31.34 
31.47 
31. 97' 
32.57 
33. 12 
33. 4l 
33.97 
33.67 
33. sa. 
3.3. 41 
33.00 
32.14 
33. 16 
34. 11 
34.61 

4880.35 
48912. 17 
4887.31 
4893.21 
4882.06 
4881.59 
4881. 09 
4881.28 
4880.63 
4981.1'4 
4881.4.9 
48'81. 21 
4880.87 
4880.74 
4880.24 
4879.64 
4879.09 
49:79. eo 
4879.24 
4878.54 
4878,63 
48'78. 80 
4879.21 
4880.07 
4879. OS 
48i8.10 
4877.60 



• 

Hercule~ Aerospa~e CDmpany 
Bacchus Works 

-·------.-

12/ 17! 85 
03/20/86 
05/27/86 
08/0S/86 
09/03/86 
10/07/86 
11/03i86 
12/08/86 
01/12/87 
0.2/22/87 

·03/ 16/87 
04/28'/•87 
05127/87 
06/18/87 
07/23/87 
08/13/97 
09/23/87 
10/2.8/87 
11 I 30t87 
12/22/87 
Oli28/98 
02/16/88 
03/.21/88 
04/29/88 
05/26/BB· 
07107/8·8 
07/21/88 

HERCULES BACCHUS WORKS 
ijiSTORICAL WATER-LEVEL 

DATA FOR GW-23 

Groundwater El ev~ti -Jns 
10 N·ov em•b er 1988 

Depth 
(ft. BTC> 

Elev. of SWL 
\ft. above M9L) 

82.21 
83.24 
79.76 
7 6. 6·0 
77.93 
79. 11 
79.93 
80 .• 66 
~11. 12 
8.1. 68 
81.89 
82.00 
82:. 3.2 
82.36 
82.65 
82.98 
83.01 
83.15 
83.84 
83.81 
83.91 
8:4, 19 
8;3, 94 
84 .• 17 
84.79 
84'.64 
84.70 

4822. !3'5 
4821.82 
4825 .. 30 
4828.46 
4827.13 
4825.95 
4825.13 
462.4. 40 
4823.94 
4823.38 
4823. 17 
4823.06 
4822.14 
4922.70 
4822. ·41 
4822.08 
4822.05 
4821.91 
492.1. 22 
4821.25 
4821. 15 
48:20.87 
4821 • .12 
4820.89 
48;20. 27 
4820.42 
48:21).36 



I 

!· 

• 

Her c·u t es Aerosp ac:e Co.m.pany 
3acc:hus Works 

Date 

-.-:----.--

12/18l85 
03/~9/96 

05/27/86 
!\ 8/05/86 
09 !031 86 
10/07/86 
11/0·3/96 
12/08/86 
01/12/87 
02/22/87 
03/16/87 
0:4/2.8/87 
05/27/87 
0.6/18/87 
07/23/87 
08/12/97 
09/23/87 
10/29/87 
!l/30i87 
12/22187 
01/28/8.8 
i,2/1B/88 
03/21/88 
04/29/88 
05/26/88 
07/ 07/8.9 
07/21/88 

HERCULES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FO·R BW-24 

Grou.ndwater El.evat i or. s 
1 Q N ov·e m b er 1 9 8 9 

De;pth 
<H. BTCl 

El ev. o,f s.wL 
(ft. above MSLl 

90.67 
99. 10 
97.11 
96.70 
86.95 
87. 19 
87.49 
96.83 
88.07 
87.93 
87.96 
89.30 
88 .• 59 
88.55 
88.60 
88.64 
89.00 
89.48 
90.17 
9'0. 96 
91;34 
q·t. 70 
91.89 
92.75 
93.06 
93.17 
93 •. 34 

4601.30 
4802 . . 87 
4804.86 
4805 .• 27 
4805.02 
4804.79 
i804. 48 
480·5. 14 
4803.90 
4804;04 
4804 .• 01 
4803.67 
48•0.3. 38 
48:03.42 
4803.37 
4803.33 
4802.97 
4802.49 
4801.80 
4801.01 
48•00.63 
4800.21 
4800. 1)8 

4799.22 
4798.91 
4798.9!) 
4798.63 



·e :.Jercules :~ercspace Company 
3a:chus Works 

·Date 

12/18/85 
03/20/86 
05/27 /8·6 
08/0S/86 
09 /03/8·6 
10/07/86 
11/03/86 
12/08/86 
01/12187 
02122/87 
03/16/87 
04/28/87 
OS/27 /87 
06/18/87 
07/23/87 
08/12/87 
09/23187 
11)i28/87 
11/30/87 
12/22/87 
01/28/88 
02!!9188 
03/21/88 
04/29/88 
05/26/88 
07/07/88 
07/21/88 

HERCULES BACt~US WORKS 
HISTORICAL WATER~LEVEL 

DATA FOR GW-25 

Groundwater Elevations 
10 Novemh e!"" 19E8 

Depth 
(ft. BT'Cl 

Elev. of SW'L 
(ft. a.bove MSU 

1 06. 16 
105.56 
104. 2.4 
103.50 
103.59 
103.83 
103.95 
104.23 
104.28 
104.19 
103.94 
104.46 
l!J4.45 
104.60 
104.61 
104.72 
1(15.31 
105.36 
105.94 
106.39 
106.44 
106.84 
11)6.92 
107.26 
107.41 
107.36 
1 07 .• 6 7 

4786.16 
4786.76 
4788.!)8 
4788.82 
4798.73 
4788 .• 49 
4799.37 
4788.09 
4789. 04 
4788" 13 
4798.38 
4787.8.6 
4787.37 
4787.72 
4'787. 71 
4787. 6·0 
478 7 .01 
4786 .• 9.6 
4786.38 
A 785.93 
4785.88 
4785.48 
4785.4'1) 
4785.06 
4794.91 
4784.96 
4784.b5 



•• H·ercules A:erospa:ce Co:mpary 
Ba:cchus Works 

Oat~ 

-:---___ ,_-

12/13'/85 
01./ 23I B6 
02(13/86 
c)3/20IB.l 
OS/27/86 
09/0·5/86 
09 /0'3/86 

· 10/06/86 
U/03186 
12/0'8/86 
01/12/87 
02/22187 
03/1.6J87 
04/2.8/87 
051'27/87 
06/18/87 
07123/87 
08/i 3/9:7 . . :,- , 

09/23/87 
10/2'8/817 
11/3·0/87 
12/22/8;7 
0 1J28/88 
02/18 / 8!8 
03:/21/8'8 
OS/ 0.3/88 
!)5/'26/88 
·on o 1 re:e 
07f 2i•!BB 

S·r oun ::l ~~at er E1 ev a ti o,n s 
1· 0' N•o v e m;b.e r 1 ·?:8 ~ 

HE:RCUL5S B·ACCH:U:S WORKS 
HTS TOR I. CAL W:ATER -:LEV'EL 

DATA FO•R GWi-26 

Depth: E'l ev, of SWL 
( ft. BT·C> Ht. abo.ve fitS•Ll 
--------. ~ - ..... -·-·--- -:-·--------

102:. 2'5 4718.52 
104.70 4716.07 
103.45 4717.32' 
102.70 4718.07 
102.49 4.718.48 
101. 3() 4719.47 
101. 13 4719.64 
101.05 47i9.72 
101. 13 4 719.6.4 
1 01. 36 4.719. 4.1 
1~ 1. 35 4719 •. 42 
101.55 471.9. 22 
1 OJ. 48 4 719. 2'9 

.101.75 4719.02 
101.91 4 71.8. 86 
·1'0'1. 97 471.8. ao 
~0.2;05 4.718. 72 
10·2.19 .4718.58 
102.3:3 471.8.44 
102.57 471.8 •. 20 
102. 7? 4718.05 . -. 
l 0·3 •. 6.!2 4717.11 
l .tY3. 1':! -· 4717.65 
1' 0:2 . 89 4717.8'8 
111.04 47·09.73 
103.36 4717.41 
103.13 4717 .• 6~ 

.. 10'3. 20 4'717.57 
103.34 4717.4:3 



• 

•• 

Kercules ~eros~ace Company 
Bacchus Works 

Date 

12/13/85 
01/24/86 
02/13/86 
03/21186 
05/27/96 
08105/86 
09/03/86 
10/06/86 
11/03/96 
12/08/86 
01/12/87 
02/22/87 
03/1-6/87 
04/28/87 
05/27/87 
06/18/87 
07/23/87 
08/13/87 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
01128/98 
02/18/88 
1),3/2 t /88 
05/03/88 
1)5/26/88 
o71o71a:9 
07/21/88 

HERCULES BACCHUS WORKS 
HISTORICAL W·ATER-LEVEi.. 

DATA FOR GW-27 

G,roun d·wat er E 1 eva t ions 
10 Novemcer t988 

Depth 
<ft. BTC) 

Elev. of SW'L 
(ft. ab,ove MSL l 

67.9.0 
68.80 
69.05 
69.37 
69.30 
67.88 
61 .• 48 
67.30 . 
67 •. 45 
67.95 
68.32 
68.83 
69.07 
69.74 
7!). 15 
70.45 
71.82 
71.22 
71.76 
71.98 
72.69 
73.12 
73.12 
73.62 
83.43 
74.69 
74.93 
75.31 
75.54 

47'85.!9 
4784.29 
4784.04 
4 783 .• 72 
4783.79 
4785.21 
4785.61 
4785.79 
4785.64 
4785.14 
4784.77 
4784.26 
4794. 1)2 

4783 •. 35 
478.2.94 
4782.64 
4781.27 
4781 •. 87 
4781.33 
4 7'8 1. 1 i 
4780.40 
4779.97 
4779. H 
4779.47 
4769.66 
4778.40 
4778.16 
4777.78 
4777.55 



• 

Herc::1les Aer os.p ace ':om-pan y 
9ac=hus W·~rks 

Da·te 

12'/14/8.5 
01/23/96 
02/13/86 
03/21/86 
05i27/8.6 
08/05/86 
09/03/86 
10/06/86 
11/03/86 
12/08/86 
01/12/87 
02/22/87 
03/16/87 
04/28/9''7 
05/27/87 
06./18/87 
07/23/87 
08113/97 
09/23/87 
i0/28187 
1 t/30/87 
12/22./87 
01/28/88· 
0.2/18/88 
03/21/88 
05/03/88 
05/2.6/88 
07/07/88 
07/21/88 

Groundwater E1ev~tions 
10 !'l•o v em b er 1 9 9 8 

HERCULES BACCHtJS WORKS 
H l SHIR! C.A:L WArER-LEVEL. 

DATA FOR >GW-2'8 

D·e.pth 
(ft. BTC> 
·--- -·-----

QC' ... "" 
l ...J • .. ).;;. 

95.80 
9:5.90 
95.51 
94.76 
94.20 
94. tS 
94.21 
94.28 
94.45 
94.54 
94.62 
94.63 
94.72 
94.84 
94.98 
94.98 
95.00 
9$. 1.0 
95-. 2'9 
95.52 
95.54 
95-.27 
95.57 

103.26 
95.87 
95.91 
95.61 
95.77 

El ev. o.f SWL 
<ft. above I"!.SU 

4~23.76 

4723.28 
4723.18 
4723.57 
4724.32 
4'724. 9.8 
4724.93 
4724.97 
4724.80 
4724.63 
4724.54 · 
4'724. 4.6 
4724.45 
4724.36 
4724.24 
4724.10 
4724.10 
4724.0S 
4723,98 
472'3 .79 
4723.56 
4723.54 . 
472'3. 81 
4723.51 
4.715.82 
4723-.21 
4723. 17 
4723.47 
4723.31 



• 

• 

Herc.ul e.s Aerospac,e Colll:pany 
Bacch.us Works 

Date 

12/14/85 
01 I 24/86 
02/14/86 
03/25/86 
05/27/86 
08/0'5186 
09/03/86 
10/06/86 
11/03/86 
12/08/86 
01/12187 
02/22/87 
03/16/87 
04/2:8/87 
05/27/87 
06/18/87 
07/23/BT 
C•B/13/87 
09/2.3/87 
10/28/87 
11 /30i87 
12/22/87 
01 I 2818.8 
02/18/88 
i)3/21/88 
05/0318.8 
05/26/8'8 
07/07/B•B 
07/21/88 

HERCULE'S B·ACCHUS WOR~: S 

HIS TD·R I: CAL. WATER-LEVE.L 
DATA FOR G·W-29 

Grou.n.dwater Elevati ens 
10 November 1986 

· Depth 
1ft. BTCl 

Elev. o.f SWL 
(ft. a•bov·e MSL> 

8 L 01 
81.;i0 
81.53 
81.39 
79.87 
7'9. 35 
79.44 
79.58 
79.70 
80.00 
80.32 
80.52 
81). 56 
81.13 
81.40 
81.42 
81.59 
81.87 
82.29 
82.44 
'83. 06 
83.39 
83.57 
83.74 
90. 6.8 
84.56 
84.79 
•84. 87 
85.10 

4738.21 
4137.72 
4737.69 
4737.83 
473'~ , 35 
4739.87 
4739.78 
4739.64 
4739.52 
4739.22 
4738.90 
473.8. 70 
4738.66 
4738.09 
4737.92 

. 4737. 81) 
4737.63 
4737.35 
4736.93 
4736.78 
4736.16 
4735.83 
4735.65 
4'735. 48 
4728.54 
4734.66 
4734.43 
473!.35 
4734.12 



Hercules Aero.space Comp·a·ny 
B a c :: h !J s W•o r k s 

Date 

12/20/85 
03/21/86 
OS/28/86 
08/0S/86 
09/03/86 
10/06/86 
11/03/86 
12/1)8/86 
01/1.2/87 
02/22/87 
03/16/87 
04/28/87 
1)5/27/87 
06·/1 8/87 
07/23/87 

' 1)8/12187 
09/23/87 
10/28/97 
11130/87 
12/22/8'7 
01128/88 
02/18/88 
03/21/88 
OS/1)3/88 
O·S/26/88 
0-7/07 / 98 
07/21/8:8 

HERCUILES BACCHUS W•ORkS 
HI 5 TO:R lCAL. WA TER-LEV'EL 

DATA FOR GW-30 

Groundwat:.er El ev .3.tion<E 
10 November 1988 

Depth 
(ft. BTCl 

Elev. of SWL 
(ft. above MSU 

.192. 53 
193.55 
193.66 
192.22. 
191.34 
!90.1•0 
189.63 
189.04 
189.30 
189.80 
190. 5'2 
192. 12 
191. so 
191. 84 
191.2:0 
192.64 
.193.41 
194.06 
194.82 
195.44 
195 .• 88 
196.49 
196.2.5 
197.8·5 
198.09 
198.52 
198. 7'9 

447'0. 35 
4469.33 
4469.22 
447·0.66 
4471.54 
4472.78 
4473. 2~ 
4473 •. 94 
4473.58 
4473.08 
4472.36 
4470.76 
4471.38 
4471.04 
4471.68 
447·0. 24 
4469.47 
4468.82 
4468.06 
4467.44. 
4467.00 
4466.39 
4466.63 
4465.03 
4464.79 
4464.36 
4404.09 



• 

! ' 

He.rcu 1 es Ae·rospace Compa·ny 
Bacchus i~o,rks 

Date 

12i20/85 
03/21/8·6 
05/29/86 
08/05/_86 
Q 9 ;o.3 / a:e, 
10/06/86 
11/03/86 
12/08/86 
01/12/87 
02/22/87 
03/16/87 
04/28/87 
05127/87 
06/18/87 
07/23/87 
08/12187 
i)9/23/87 
10/28./87 
11/30/87 
12/22187 
01/28/8;8 
0.2 I 18:1 8·8 
03/21i8B 
OS/03/88 
05/26i88 
07/07/88 
07 /2J /88 

HERCULES BACCHUS WiQRKS 
HISTORICAL WATER-LEVEL 

DATA FOR G·W-31 

Groundwater Elevations 
10 November 1988 

Oe.pt.t:t · 
(ft. BTCl 

·Elev. of SW•L 
(ft. ab·ol/e M'S'L) 

197.28 
198.46 
198. 35 
196.8.4 
t9·6. 70 
194.8.3 
194.37 
194.17 
194.31 
196.01 
195.63 
195.88 
196.46 
196.8;0 
196. 24 
197. 12 
198.02 
190.80 
199.67 
199.91 
20'0. 21 
200.87 
200.60 
202.07 
2·02. 27 
202.28 
202.53 

4475.25 
4474.07 
4474.18 
4475.6.9 
4475.8~3 

4477. TO 
4478.16 
4478.36 
4478.22 
4476 .• 5.2 
4476.90 
4476.6.5 
4476.07 
4475.73 
4476.29 
4475.41 
4474.51 
4481.73 
4472 .• 86 
4472;. 6,2 
4472.32 
4471.66 
4471.. 93 
4470. ·46 
4470.26 
4470.25 
4470.00 



• 

Hercules Aeros~ace Company 
Bacchus Works . 

O·ate 

12/18/95 
03/25/86 
0512.8 /8·6 
08/1)5/86 
09/03/8:6 
10/06/86 
11/03/8.6 
12/08/86 
01/12/87 
02/22/87 
03116/87 
04/28/87 
OS/27187 

·06/18/87 
07/23/87 
08/12/87 
O'U23/87 

.10/28/81 
11/30/87 
12122/97 
01/28/88 
02/1.8/88 
03/21/B·B 
05/03/88 
05/26/88 
07/08/8·8 
07/21 /'8·8 

HERCULES BACCHUS WOIRKS 
HISTOiRICAL . lijATER-LEVEL 

DATA FOR GW-32 

Groundwater Elevations 
10 November 1988 

Depth 
<ft. BTCJ 

Elev. of SWL 
<ft. a•bove 115-li 

140.97 
t4().42 
139.49 
138.40 
138. i 2 
137.98 
137.95 
137.95 
137.79 
137.82 
137.97 
.137. 6.2 
137.76 
137.90 
137.99 
138.14 
139.51 
13.8.74 
139.35 
13-9.37 
193.99 
140.03 
13-9.79 
i40.65 
140.93 
14-1.05 
141'. 45 . 

4469.09 
4469.64 
4470.59 
4471.66 
4471.94 
4472.08 
4472. 11 
4472.11. 
4472 .• 27 
4472.24 
4472. 0·9 
4472.44 
4472.30 
4472.26 
44'72. 07 
4471.92 
4470.55 
4471. 32 
4470.71 
4470.69 
4416 .• 07 
4470.03 
4470.27 
4469.41 
4469.13 
4469.1)1 
4468:. 61 



• 

Her c u 1 e s A·e r c s,p a c e C o mp a n y 
B.ac ·:;, :..; s W:a.r k s 

Date 

12J 19/35 
03/26/86 
05'/28/86 
08/1)5/86 
09/03/86 
10/06/86 
11/03/8:6 
12/1).8/86 
01112/87 
02/22/87 
0,3/16/87 
04/28/87 
05/27/87 
06/18/87 
09/23/87 
11/3·0/87 
12/22187 
0 1/2'8/88 
02/18/88 
Q3/21 /88 
OS/03/88 
05/26/88 
07/08/88 
IH/21/88 

HERCULES BACCHUS WO.RKS 
HlSTGRICAL WATER-LEVEL 

DATA FOR GW-33 

Ground~ater Elevatibns 
10 Novembe·r 1998 

Depth 
<ft. BTCl 

Elev. of SW'L 
<ft. ab·ove M;SU 

158.51 
158.71 
158.26 
15·6; 97 
156.45 
L55.92 
.1 ss. 66 
155.45 
.155. 37 
155.39 
155.64 
155.57 
155.31 
155.91 
156.91 
1 sa. ~2 
1.57. 85 
159.00 
159.74 
161.35 
162.24 
162.21 
161.41 
161.51 

4441!1.42 
4440.22 
4440.67 
4441.96 
4442.48 
4443.61 
4.443. 27 
4443.48 
4443.56 
4443.54 
4443.29. 
4443.36 
4443.62 
4443.02 
4442.02 
4440 •. 81 
4441.08 
4439. 9'3 
4439.19 
4437.58 
4436.69 
4436.72 
4437.52 
4437.42 



--

• 

Her c u 1 e s A e.r o s p a c e Co-m p an y 
Bac::h•.1s Works 

Date 

1:?/20IB5 
03/2.6./86 
O'S/2BI86 
08/!}5/86 
09/93/86 
10/06/86 
11/03/86 
12/08/86 
01/12/87 
02/2.2187 
03/16/87 
04/28/87 
05/27/87 
06/18/87 
07/23/87 
08/12/87 
0'?/23/87 
10/28/87 
1.1/30/87 
12122/87 
!) 1/28/88 
02118/88 
03/2118-8 
05/03/88 · 
(15/'26 /8·8 
0.7/08/88 
07/21/88 

HEJ~ C U,L.E S SAC CHlUS W 0 RK S 
H !-STQ·R I CAL ~ATER-LEV'El 

DATA FO:R GW-34 

Groundw~ter Elevations 
10 November 1989 

Dept.h 
!ft. BTC) 

E.l ev. of SWL 
(ft. above !'15U 

~---~-----

170. 1 8 
171.0l 
171. 17 
17'0. 40 
1 b9. '?-0 
169.12 
! 68. 7l 
16.8. 42 
168.33 
168.37 
168.93 
169,18 
169.58 
16-9.90 
17(1,06 
170.22: 
170.80 
171.29 
172. 14 
172.10 
172.92 
173.53 
173.35 
17S.t7 
175.18 
175.44 
175.9'3 

4417.56 
4416.73 
4416.57 
4417.34 
4417.84 
4419.62 
4419.03 
4419.32 
4419.41 
4419.37 
4419.81 
4418.56 
4418.1b 
4417.84 
4417.68 
4417.52 
4416.94 
44'16. 45 
4415.6-0 
4415.64 
4414.82 
4414.21 
4414.39 
4412 .. 57 
4412.56 
4412.30 
44.1 1. 91. 



• Hercules A·e.ro!ipace Com•pany 
Bacchus Works 

D·ate 

12/19/t.l5 
03/21/86 
05/28184 
oe 1 o:s / a:o 
09/03/86 
11)/06/86 
11/03/86 
12 / 08/86 
01/12/97 
02/22/87 
03/16/87 
04128/87 
05/27/87 
06/18/87 
07/23/87 
08/12/87 
09/23-/87 
10/28/87 
11/30/87 
12 / 22/87 
01/28/88 
02/18/BB 
03/05/88 
03/21 / 88 
1)5/03/98 
05/26/68 
07/08/88 
07/21/88 

Grou:ndwa t er El.ev at ions 
10 November 1988 

HERCU:LES BACCH'US WORKS 
HI STOR! CAL lii'ATE:R-LEVEL 

'DATA FOR GW-3.5 

Depth 
<ft. BTC) 

155.72. 
15:7. 23" 
156.68 
.15:5 . 70 
155. 14 
15.4. 49 
154.02 
154.44 
153.47 
153.61 
154.90 
154'.28 
154. Tl) 

154.95 
1.55.30 
155.45 
156.04 
156.57 
157. 42 
157.37 
157.08 
158.68 
160.24 
158.5:6 
160.24 
160.19 
'160.50 

. 1b0.69 

Elev. of SWL 
(ft •. above MSLl 
------- -·-----·--' ' 

4431. 46 
4430.17 
4430.72 
4431. 7!) 

44'32.26 
4432.9'1 
4433.38 
4432.96 
44,33. 93 
4433.79 
4432.50 
4433 •. 12 
4432.70 
4432.45 
4432.10 
4431.95 
4431.36 
443Q.83 
4429.98 
4430.03 
4430.32 
4428.72 
4427 .a 
4428.84 
4427.16 
4427.21 
4426.90 
442b.71 



Hercules Aero.s·pace Com.pany 
3 a :: c h us W o,r k s 

Date 

12/20/8,5 
03/24/8'6 
OS/2·8/8;6 
08/1)5/86 
09/03/86 
10/0.6/86 
11/03/86 
12/08/8•6 
01/12/87 
02/22/87 
03/16/87 
04/28/87 
05/27/87 
06/18/87 
97/23/87 
08/l2/87 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
I) 1/28/88 
92/18/88 
03/05/88 
03/21/88 
05/03/88 
05/26/88 
07/08188 
07/21/8'8 

HE.RCULES BACCHUS W01RKS 
:IHSTOR ICA:L lii'ATER-LEVEL 

DATA FOR Glil-3:0 

6roun~wate~ Elevations 
1 I) November 1988 

Depth 
<ft. BTCl 

Elev. of SWt 
(ft. above MSU 

164.60 
165.88 
166 ,1)1) 

165.17 
164.61 
163.88 
163.45 
163.15 
162.96 
1o.3. oa 
163.84 
16.3. 83 
164.30 
164.53 
t64.78 
165.03 
165.57 
166.03 
167.85 
1.66.95 
167.69 
1·b8. 25 
169.73 
168. 4.3 
169.73 
170 .. 05 
170.45 
170 • . !,4 

4419.31 
4418.03 
4417.91 
4418.74 
4419.30 
4420.03 
4420. 4•6 
4420. 76. 
4420.95 
4420. 8"3 
4420.07 
4420.1)8 
4419.61 
4419.38 
4419.1,3 
4418.88 
4418.34 
4417.98 
4416.06 
4416.96 
4416 .• .22 
4415-.6b 
4414. re 
4415.4!3 
4414.18 
4413.86 
4413. 46 
4413.27 



Hercules A~rospace Company 
B·acchus Works 

Date 

12/19/85 
.03/24/86 
0512:8/86 
08/05/86 
09/03/86 
10/06/86 
11/03/86 
12/1}8/86 
01/12/87 
02/22/87 
03/16/87 
04/28/87 
05/27/87 
06/18/87 
07/23/87 
08/12/87 
09123/87 
10/28/87 
11130/87 
12/22/87 
01/28/88 
02/ tB/88 
03/21/88 
04/29/88 
05/26/88 
07/08/88 
0·7/20/88 

HERCULES BACC'HUS W'ORKS 
HI SlD'R !CAL WATC:;R-L.EVEL 

DATA FOR GW-37 

Ground~ater Elevations 
10 November 1988 

Depth 
(ft. BTC) 

Elev. of SWL 
(ft. a.bove M·SLI 

28.42 
27.15 
2.6. i) 1 
2.7'. 92 
2i,92 
27.31 
2'7. 63 
26.97 
27.28 
25.60 
25.05 
26.45 
26.76 
27.56 
28.29 
29.08 
2·9. 87 
30.55 
29.31 
2'9. 22 
30.33 
29.63 
28.67 
27.54 
27.54 
29.41 
2'9.86 

4549.22 
4550.49 
4551.63 
4541?. 72 
454'9. 72 
4550.33 
4550. i)l 
4550.67 
4550.36 
4552.04 
4552.59 
4551.19 
4550.818 
4550. i)8 

4549.35 
4548.56 
4547.77 
4547.09 
4548.33 
4548.42 
4547.31 
4548.01 
4548.97 
4550.10 
4550.10 
4548.23 
4547.78 



• 

•• 

Hercules Aerospace Company 
Bacchus W·o.rks 

Dat.e 

12/19/85 
C)3/24/8o 
05/28/86 
08/c~5I86 

09! @3 /:86 
tel Oo/86 
11/0·3/86 
12/08/86 
01/12/87 
02122/87 
03./.16/87 
04/28/87 
05/27187 
06/18/87 
07/23 /'87 
08/12187 
09/2'3./87 
10/28/87 
U/30/87 
12/2218.7 
01/28188: 
02/18/88 
03/21/88 
04/29/88 
05/26/88 
07/0:8/88 

. (17/20/88 

YERCULES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

!>ATA FOR GW...,38 

Ground'water Elevations 
10 N:ovemb er 198.8 

De·pth 
<ft. BTCl 

Elev. of SWL 
<ft. above !1SU 

39'. 11 
38.41 
35.77 
37.95 
,38 .38 
37.77 
38.44 
38.:!5 
3.8. 30 
37.89 
37.93 
39.41 
37.59 
.37. 88 
37.22 
36.55 
35.24 
35.29 
37.82 
39.04 
37.77 
37. 10 
3b .. 28 . 
37.42 
3·8. 25 
37. 89' 
38 • . 1'5 

4~38.92 
4539.62 
4542.26 
4540. oe· 
4539.65 
4540-.26 
4539.59 
4539.68 
4539.73 
4540.14 
45•40. 10 
4539.62 
4540.44 
4540.15 
4540.81 
4541.48· 
45'42. 79 
4542.74 
4540.21 
4539.99 
4540.26 
4540.93 
4541.75 
4540.61 
4539.78 
4540.14 
4539.88 



• 

• 

• 

He.rcul es Aerospace Company 
B ac: hus Wo:r k s 

Date 

--------
12/19!85 
03/24/86 
05/28/86 
08/05/8·6 
09/03/86 
10/06/8.6 
11/03/96 
i2/08/86 
01/12/87 
02/22/87 
03/16·/87 
04/28/87 
05/27/87 
O·bi 18/87 
07/23/87 
08/12/87 
09/23/87 
10/28/87 
11/3.0/87 
t2/22./B7 
01/28/88 -
0211 area 
03/21/88 
04/29/88 
OS/26/88 
07/08/88 
07/20/88 

HERCULES BA·C·CHUS WORKS 
HJSHJR.ICAL W·ATER-LEVEL 

OATA FOR GW:-3·9 

Grou·r.-d'water Elevati or:s 
10 November 1983 

De.pth Elev. of SWL 
(ft. BTC) (ft. abcve I'ISLl 
-.-·------- ----------------

3o.63 4589.45 
35.98 4590.10 
32.09 4593,99 
33.85 4592 .. .23 
35.14 4590.94 
35.56 4590.52 
35.75 4590.33 
35.31 4590.77 
35.53 459'0.55 
35. 2.6 4590;8.2 
35. 3-3 4590.75 
35.70 4591). 38 
35.84 4590.24 
36.46 4589,62 
37.05 4589.03 
37. 9·8 4598.20 
38.72 4587.36 
38.79 4587 •. 29 
38.94 4587.14 
38.35 4587.73 
38.24 4587.84 
37.72 4588.36 
3.7.16 45,88. 92 
37.48 4588.60 
3·8. 02 4588.06 
39. 15 4586.93 
39.89 45.86. 19 



•• 

•• 

• 

Her::ules Aerospace Company 
Bacchus Works 

Date 

12/19/85 
03/24/86 
05/28/86 
08/05/;86 
09/03/86 
10/06/86 
11/03/86 
12/08/86 
01112/87 
i)2/22/87 
03/16/87 
04/28/87 
05/27/87 
06/18/87 
(17/23/87 
08112/87 
09/23/87 
10/28/87 
11130/87 
12/22/87 
01/28/88 
02118/88 
03/21/88 
04/29/88 
05/26/88, 
07/08/88 
07120/88 

H:E1RCl:JLES BACCHUS WORKS 
HIS 'fOR !CAL 'WATER-'LEVEL 

DATA fO:R GW-40 

Groundw:ater Elevations 
iO November 1988 

Depth 
(ft. BTC> 

Elev. of SWL 
(ft. above MSL) 

24. 11 
23.37 
23. 2·8 
25.00 
25.69 
2.5. 56 
27. 11 
25. 16 
24.52 
24.89 
26.07 
28.40 
25.46 
24.20 
24.38 
24.57 
24.96 
25.37 
2.5. 81 
25.83 
26.80 
2.6. 89 
26.(16 
25.94 
27.20 
24.66 
24.96 

4'551. 44 
4552.18 
4552,27 
45.5'0, 55 
4549.86 
4549.99 
4548.44 
4550.39 
4551.03 
4550.66 
4549,48 
4547.15 
45•50. 09 
45:51.35 
4551.17 
4550.98 
455'0. 59 
4550.18 
4549.74 
4549.72 
4548.75 
4548.66 
4549.4«? 
4549.61 
4548.35 
4550 •. 89 
4550.59 



He.rcul e.s Aerospace Compa,ny 
9ac:hus wa.rks 

Date 

12/19/85 
1)3/24/86 
05/28/86 
i)8/05/86 
09/1)3/86 
1 oto.6t8o 
lt/03/86 
12/08/86 
01112187 
02/22/87 
03/1.6/87 
04/28/87 
05/27/87 
06/18/87 
07/23/87 
08/12197 
09/23/87 
10/28/87 
11/30/87 
12/22/87 
01129/88 
1)2) 18/88 
0.3/2118'8 
04129/88 ' 
05/26/88 
(17/08!88 
0'7/20/88 

HERCULES BACCHUS W;ORKS 
HIS HIH !.CAL. WATE.R-LEVEL 

DATA FOR G·W.-41 

Groundwater Ele'lations 
10 Nove111ber 19a8 

·Depth 
<ft. BTCi 

Elev. cf SWL 
(ft. above 1-tSLI 

44.77 
44.71 
40.42 
42.00 
42.76 
43.48 
44.08 
44.53 
45.13 
45.22 
45.59 
46.37 
46.40 
46.5! 
46.33 
46. 13 
46.69 
46.34 
46.92 
46.89 
47. 15 
47.47 
47.22 
47.86 
47.74 
47.81 
47. 9·8 

4555.03. 
4555.09 
4559. 3.8 
4557. eo 
4557.04 
455,6. 32 
455.5.72 
4555.27 
4554.67 
4554.58 
4·554.21 
4553.43 
4553.40 
45'53. 2'9 
45.53. 47 
4553.67 
4553.11 
455.'5. 46 
4552.88 
4'552. 91 
4'552. 65 
4552.33 
4552. s·a 
4551.94 
4552.06 
4:551. 99 
4551.82 



•• 

• 

~2r:ules Aen1space Company 
Bac::hus Works 

Date 

121 1'1/95 
03/24/86 
1)'5/28/86 
08/0S/86 
09/03/86 
10/06/86 
11/03/86 
12/08/86 

' 01/12.'87 
02/'2.2/87 
03/16/87 
04/28/97 
05/27/87 
06/1'8/87 
07/23/87 
08/12/8•7 
09/2.3/87 
10/28/87 
11/30/87 
12/22/87 
01/28/88 
02/18/88 
03./21188 
04/29/88 
051.26/88 
07/08/88 
07/20/BB 

Groundwater El e.vat 1 ens 
10 Nove•ber 1988 

KERCULES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

D·ATA FOR GW-42 

Oept·h 
CH. BTC> 
---------

31.93 
34.81 
32.91 
33.30 
33.75 
34.04 
34.57 
34.43 
35.73 
35.71 
37.24 
38.02 
33.70 
29.72 
30.11 
30.57 
3.2. 15 
32.45 
32.70 
33. 2.1 
33.89 
33.83 
33.08 
34.25 
35.47 
33 • .10 
33.74 

Elev. of SWL 
(ft. abov·e I!!SLl 

---------------
4547.62 
4544.74 
4546.64 
4546.25 
4545.90 
4545.51 
4544.98 
4545.12 
4543.82 
4543.84 
4542.31 
4541.53 
454.5. 85 
4549.83 
454'9.44 
454'8.98 
4547.40 
4547.10 
4546.85 
4546.34 
4545.66 
4545.72 
4546.47 
4545.30 
45:44.08 
4546 .• 4'5 

' 4545.81 



• 

!--f.er c u l es Aer cs,p ace Company 
Ba·c c h !JS W'or k s 

Date 

09/23/87 
10/218/87 
11/30/87 
12/22/97 
01128/88 
02/ t8/88 
03/21/88 
04/21i88 
0·5126/88 
07/08/8'8 
07/21/88 

HERCULES BACCHUS WORKS 
HI STORI C;~L W'ATER-LE'VEL 

·DATA .FOR G~-43 

Grouftdwater Elevations 
10 November 198 a. 

Depth -
\ft. BTC) 

Elev. of SWL 
(ft. ab·ove I'!SU 

32.59 
33.l:i2 
33.2l:i 
3'3. 2.! 
34.30 
32.91 
33.58 
~..,. c;Q 
. ., .• .). w l 

33.42 
33.05 
33.04 

4784.8-0 
4793.77 
4 784. 13 
4i94.13 
4783.09 
4784.48 
4783.81 
4ia3.BO 
4783.97 
47B4.34 
4784.35 



• 

• 

H~rc~l&s ~sraspace Company 
·Bacchus war ks 

Date 

---·-·----

09/23187 
10/28/87 
11130/87 
12/22/87 
01/29./88· 
0211.8/88 
03/2i/88 
04/29/88 
05/26/88 
07/08/88 
07/21/88 

HERCUL'ES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FO;R GW-44 

Gro·undwater Elev~tions 
10 November 1:188 

Depth Ele.v. of SWL 
(ft. BTCI (ft. above M:S;LJ 
-·-- _ :_ : ___ -- _ : _______________ 

100. 18 479C?.48 
100.16 4799.50 
100.33 4799.33 
.100. lS 4 79'9. s l 
100.49 479C?.17 
100.33 474~·9 •. 33 
100.12 4'799. 54 
100.34 4799.32 
100. 18 4799.49 
99.86 4799.90 
99.88 4799.78. 



He.r c;u 1 es Aer asp ac:.e Company 
B:ac.cf:lu.s Works 

Date 

09/23/67 
10/28/87 
11130/87 
12/22/87 
01i2:8/88 
\12i 19/88 
03/21/88 
i)4/21/BB 
1)5/26/SS 
07/08/BB 
07/21188 

HERCULES BA'CCHUS WORKS 
HISTDRICAL WATER~LEVEL 

DATA FOR GW-4.5 

Groundw~t~r E1evaticns 
10 ~ovembet~ 1988 

Dept.h 
!ft. BTCl 

El ev. of SWL. 
(ft. above 1'1SU 

21. 3.9 
22·. 22 
22.15 
22.15 
21.32 
19.90 
18.62 
17.56 
17.53 
21.21 
21.96 

472.7.21 
4726.38 
4726.45 
472b.45 
47'27. 28 
4728.70 
4729.98 
4731.04 
4731.07 
4727.39 
4726.64 



• 

• 

• 

H:en:ules Aerospac·e Co111pany 
Bacchus Wo.rl:s 

Oa.t:e 

____ :_, ___ 

09/23/87 
10/28/87 
11/30/87 
12122/87 
0 l/28/88 
02/18/88 
1)3/21 /88 
04/21/88 
i):S/26/'88 

HERCULES B'ACCHUS WORKS 
H!ST'OR!CAL WATER-LEVEt 

. DATA FOR G~l~-·46 

G•rcundwa t er Elevations 
10 November 1998 

Depth Eiev. of SWL 
!H .. STC> (ft. abo:ve t15t) 
-:-·--·-:-:--- --:-:-.---:-.----·-:-.-

48.80 4650.90 
50.17 4649.53 
50.19 4649.51 
SO .• 38 4649.32 
50.16 4649.54 
49.43 4650.27 
48~. 39 4651.31 
46.93 46:52. 77 
46.74 465'2. 96 

07/08/88 '' 48.55 4651.15 
07/21/88 49.68 4650.02 



• Hercules Aerospace Company 
Ba cc h u.s Wo:r lcs 

Date 

09/23/87 
10/28/87 
11/30/87 
12122/87 
01128/88 

. 02/18/88 
03/21 /8·8 
05/0.:S/98 
05/26/88 
07/1)8/88 
07/21/88 

HIERC.IJLES BACCHUS WORKS 
HI.STO:RlCAl .WATER'-LEV:EL 

DATA FOR GW-47 

Groundwater Elevations 
l 0 November 1983 

Depth 
<ft. BTCi 

Elev. of SIR 
(ft . . above MSU 

107.19 
107.58 
108.t)6 
1!).8.08 
108.16 
108.45 
108.26 
109.18 
109.19 
109.20 
109.~2 

4692.03 
4691.64 
4691. tb 
4691.14 
4691.06 
4690. 7i 
4690.96 
4690.04 
4b90.03 
4690.02 
4689. 7'0 



• Hercules Aerospace Company 
Bacchus Works 

Date 

09/23./87 
10/28/87 
11/30/87 
12/22/87 
1)1/28/88 
02/.lBIBB 
03/21/88 
05/0·3/88 
05/26/88 
07/08/88 
07/21/88 

HE~CULES ~ACCHUS WORKS 
HISTORICAL WATER-LEVE.L 

DATA FOR GW-48 

Groundwater El e.v at ions 
10 November 1988 

Depth 
(ft. BTC) 

Elev. of SWL 
(ft. above !'!SU 

155.39 
155.94 
156.07 
156.25 
156.33 
156.66 
156.34 
157.16 
157.31 
157.32 

. 157. 56 

4574.28 
4573. 73 
4573.60 
4573.42 
4573.34 
4573.01 
4573.33 
4572.51 
4572.36 
4572.35 
4572. 1l 



• 

.e 

Hercules Aerospace Ccmpar:~y 

Bacchus !~arks 

Date 

09i23/8.7 
10/28/87 
11/30/87 
12122/87 
01/28/88 
02/18/88 
03/21/88 
05/03/88 
OS/26/88 
07/08/88 
07/2l/88 

Groundwater Elevations · 
10 November 1099 

HERCULES BAC.C'HUS WORKS 
HISTaRlC~L WATER-LEVEL 

DATA FOR GW-49 

De,pth 
(ft. BTCl 

50.87 
51.35 
Sl. 54 
.51.5·4 
51.84 
52.14 
60.39 
s·2. 54 
52 .• 83 
52.54 
52.70 

1El ev. ·of SWL 
(ft. above MS'Ll 
---- -·-·---- -:-·---

4747.95 
4747.47 
4747.28 
4747.2.8 
4746.98 
4746.68 
4738.43 
4746.28 
4745.99 
4746.28 
4746.12 



• Hercules Aerospace C:o11pany 
B·acchus War ks 

Date 

09/23/97 
10/28/87 
11130/87 
12/22197 
01/28/88 
0.2/18/88 
03/21/BB 
04/2'1 /'88 
05/26./89 
07/0.8/89 
07/21/89 

HER:CULE·S BACCHUS liiORKS 
H.I STaR I:C AL WATER-LEVEL 

DATA FOR GW-50 

Groundwater Elevations 
10 Nove111ber 1988 

Depth 
(ft. BTC> 

Elev. of SWL 
<ft. above HSL> 

25.97 
26.38 
26.16 
26.61 
26.18 
25.35 
32 .• 59 
23.95 
24.92 
25.91 
26.54 

4766~ 1.1 
4765.70. 
4763.92 
4765.47 
4765.90 
4766.73 
47Sq.49 
476.8.13 
4767. 16 
4766.17 
4765.54 



Hercules Aer~space Company 
Bacchus Works 

Date 

02/18/88 
03/21/98 
05/03/BB 
05/26/88 
07/08/88 
07/2.1/B.B 

HERCULES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FOR GW-51 

Gr ouni:l water E.l eva t ions 
10 Novemb·er 1989 

D•epth 
(ft. BTC> 

Elev. of SWL 
(ft. above 11SU 

1.81.42 
181.15 
181.97 
182.23 
1 82,. 19 
181'. 70 

4523.43 
4523.70 
4522.88 
4522 .• 62 
4522.66 
45·23.15 



• 

Hercules Aerospace C.ompany 
Ba.cc:hu.s Works 

Date 

02/18/88 
03/2.1 I 98 
04/29/88 
•}5/ 26/88 
07/08/88 
07/20/89 

HE-RCULES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FOR G.W-52 

Groundwat.er El·evat ions 
1 ~~ Novemb·er 1 9:38 

Depth 
<ft. 9TCi 

Elev. of SWL 
<ft. above MSU 

242, 10 
241. 58 
242.45 
242.22 
242.05 
242.46 

4327.72 
4328.24 
4327.37 
43·27. 60 
4327.77 
4327.36 



Hercules Aerospa~e C~mpany 
Bacchus Wo.rks 

Date 

1)2/ 18/88 
03/21/89 
04/29/88 
05/26/88 
07/08/88 
07/20/88 

HERCULES B~CCHUS ~ORKS 

HISTORICAL WATER-LEVEL 
DATA FOR GW-SJ 

Sroundwate.r El ev at i. on.s 
10 NovemiJ.er 1988 

De.pth 
<H. BTCl 

. Elev. of SWL 
Cft. above t1SU 

153.80 
153.35 
154.04 
153.80 
152.66 
153.80 

-:-------·--------
4406.83 
4407.28 
4406.59 
4406.83 
4407.97 
4406 .. 83 



-Hercules Aeros.p,ac:e Company 
Bacchus Works 

Dat.e 

02/18/88 
03i2.1/88 
04/29/88 
05/26/88 
07/08/88 
07/20/88 

HERCULES BACCHUS liiDRKS 
HISTORICAL WA TER-LEV'EL 

DATA FOR GW-54 

Groundw~ter Elevations 
tO November 1988 

Depth 
(ft. BTCl 

Elev. of SWL 
<ft. above "'su 

148.71 
148.53 
149.56 
149.78 
15:0.16 
150.43 

4408. 11 
4408.29 
4407.26 
4407. 1)4 
44.06. 66 
4406.39 



• 

• 

Hercules Aerospace Company 
Bacchus Works 

· Date 

02/18/88 
03/21/BB 
05/03/88 
!)5/26/88 
0·7/08/88 
07/20/88 

HERCULES BACCHUS WORKS 
HI STOR I CA.L W·ATER-L.EVEL. 

DAiA FOR GW-55 

Groundwate~ Elevations 
10 November 1988 

D'epth 
(ft. BTC) 

Elev. of SWL 
(ft. above MS·Ll 

64.38 
63.95 
64.67 
64.98 
64.85 
65.04 

4:230·. 2.5 
4630.68 
4629.96 
46.29. 65 
4629.78 
4629.59 



Hercules Aerospace ·Comp,any 
Bacch•us w·o,rks · 

0-a't:e 

---------
02/i8/B·B 
03/21/88. 
04/29/8!8 
(jS/2.6/B:a 
07/0B/98 
0 7/2:(! /8'8 

Gr·ound·wa t e.r ·Elevations 
10 No·ve.mber 1988· 

HERC.ULE.S, :B·ACCH!US W'O'RKS: 
HISTO:RICAL WATER•LEVEL 

DATA F·OR 6'"'-56 

Dep.th Elev. of SWiL 
Ht .• BTCl (ft .. above f!tSLI 
-·-- -~:---:- -:-:-----:-... -- -.-:-.-

145.Q2 44·04 •. 22 
145.41 4.403. 83 
146;61 44102 .• 63 
146. 58· 4402.66 
.146. 79 4·4'02. 45 
146.92 4402.32 



• Hercules Aerospace Company 
Bacchus Works 

Date 

1l2/1 8/88 
03/21 /8'8 
04/29/88 
0~/26/88 

07/08/88 
07/20/88 

HERCULES BACCHUS WORKS 
HISTORICAL WATER-LEVEL 

DATA FOR GN-57 

Groundwater Elevations 
1!) N:ovember 1988 

Oe:pth 
<ft. BTCl 

Elev; of SWL 
(ft. ab·ove I'I.SL l 

104.22 
t04.36 
105.25 
105.09 
105.67 
1Q5.55 

4435 .. 75 
4435.61 
4434.72 
4434.88 
4434.30 
4434.42 



• 

·e 

Hercules Aero•pace Ccm~any 
Bacchus l4orks 

:Date 

02italae 
03/21/88 
04/29/88 
05/26/98 
07/08/88 
07/21/88 

HERCULES BACCHI!IS WORKS 
HISTORICAL WATER-LEVEL 

DATA FOR GW-SS 

Grnundwater El.evations 
10 N·ovember 1988 

D'e.pth 
<ft. BTCl 

El ev. o.f SWL 
<ft. a:bove MSLl 

195.78 
194.49 
194.18 
193.36 
192.66 
192.45 

4773.86 
4:775.15 
4775.46 
4776.28 
4776.98 
4777. 1.9 



Hiercules Aerospac'e Compan·y 
Bacchus Wor .l<:s 

Date 

1)9 i 23./87 
10/28/87 
11/30/87 
'12122/87 
0112:8/88 
02/18./88 
03/21/88 
04/29/88 
OS/26/88 
07/08/88 
07/21/88 

HERCULES BACCHUS WORKS 
HISTORtCAL WATER-LEVEL 

DATA FOR GW-59 

Groundwater Elevations 
10 N~ovemb er 1 9 8:8 

Oe.pth 
<ft. BTC > 

El ev. of SliJL 
(ft. above PISU 

199.06 
199.50 
199.98 
200.24 
195 .• 72 
196.6() 
206.99 
.201. 74 
201.84 
201.55 
201. b3 

4708.02 
4707.58 
470'7. 10 
47M.84 
4711.36 
4710.48 
4700.09 
4705.34 
4705.24 
4705.53 
470.5. 45· 



• Hercules ~e~os~ace Company 
Bacchus works 

Date 

01/28188 
02/18/88 
1)3i21/88 
04/2'9/88 
05/26/88 
07/08/88 
07/21188 

HERCULES BACCHUS W.ORKS 
HISTORICAL WAT£R-LEVEL 

DATA F:OR GW-60 

Gra:undw,ater Elevations 
10 November 1988 

Depth 
(ft. BTC> 

Elev. of SW:L 
(ft. abov.e MSU 

172.56 
172.65 
175.26 
172.29 
170.96 
170.14 
170.21 

46B'8. 41 
4688.32 
4685.71 
4688.68 
4690.1)1 
4690.83 
4690.76 



e. 

• 

Hercules Aerospace Company . 
Bac:c:hu,s Works 

Date 

11/30/87 
12/22/87 
01/28/89 
02/18/88 
03/21/88 
04/29/88 
05/26/88 
t)7/08t:88 
07/21/88 

HERCUL·ES BACCHUS W(JiRKS · 
HISTD·R ICAL WATER-LEVE.!. 

DATA FOR GW-61 

6raundw·at er E 1 eva t i o·n s 
10 November 1988 

Depth 
(ft, BTC) 

El ev. o·f SW:L 
(ft. abov·e 11SLJ 

114-.36 
1 t4. s·s 
<114.01 
113.91 
119.18 
113.20 
112.08 
111.78 
111. 66· 

4769.93 
4769,74 
4770. 28· 
477.0. 39 
4765.11 

' 4771.09 
4772.21 
4772.51 
4772.63 



Hercules Aerospace Company 
Bacchus Works 

APPENDIX E 

Groundwater Quality Assessment 
November 15, 1988 

LABORATORY .PHYSICAL ANALYSES OF 
CORE AND SHELBY TUBE SAMPLES 



----

• 

• 

BACK - PRESSURE 

PERMEABILITY TEST DATA 

Owner E'l1€.;, F4 "' E~ ~ , 
Job * :;yc r - (;) ~ ~ - I o 7 r 
Location _______________ _ 

Boring I _____ Z?~P--......:.'--------

Sample #·------------------
Depth ____ .::;;.3c~·;..;:·~=-=s-':.-·-.J~':....·..:&Q"""""~-----

Deflecting Speed _____ ...;:;B_----~ . 

Lateral Pressure .3oz t/ PSI ·~, 
Saturated .i'[ Field Moisture 0 

Set·UP r/¢1£7 Jested ~etC (_([Qtfitel 
Soil Typa_.....;~:;:;>..;~.:.~:;...:;·-.:,:.;n:;.;.~;;;;;£:::;;... ________ _ 

Weight soil & dish no.llr-/ 

Drv weigl\t soil & dish 

Net loss at moisture 

Weight of dish only 

Net weight of dry soil· 

Initial Final 

Moisture, %of dry weight /3. S" i I 5"-'1 

;;.: ~;;~; ~ · ~~;;.: · · · · · · · · · · · · -~; · ~z;·:q ·I ~· ~-;~·s ;~~ · · · 
w0 ~ 454 wa . . j lb$. 
Weight solids W.s u; 1 - 7 . gms. 

WetdensitvW0.;.V& 13l.O \ 13[".1 pet 
I 

Dry density . II e . .3 I I I 7 .. I pr;t 

~.~ -~i~~~~~; · · ··· · · · · · · · · · · · · · · -~0 .. ; :;·r· + .. ' .. · · · ;;. : · · · · 
' ·. 

Area (0.785 0~~ z.~ z ·''-~ A0 3. Z11 I 3 · Z g sq. in 
~· o0 *!'" z : z A A Height 1:10 • QO · • '-' v in •. 

Volume (A0 t:l0) ~ t728. Vo j ·l!u •. ft. 

Volume (A0H0) x 1&.4 V0 lOj. 'l. f · cc 

Specific gravity of solids 

Voiuma of solidsW,. G1 

CV0-V1l.;. V1 

h•irial burette reading 

Burette read1ng under pressure 

CVp- Vs) .;. Vs • 

(1- rls/ Vo) Po f!t": I 'rf 

I· Gs Z • (, , 

v, :77. ~51 
•I ,. 

cr:: 

cc 

----+1---CC ep ___ .... ___ _ 

.ze-.3 

/(= i,.Yf:x. 10-f~~ 



• 

• 

BACK - PRESSURE 

PERMEABILITY TEST DATA 

Owner FA 1'-rP. .1=-IJ. ~ 
Job# 9r61 -oz z_- .f?Zf 
Location. _______________ _ 

Boriog·# ~---'~""'-e_-_;_, _________ _ 
Sample*---------------
Oepth ___ .;..7?;...;... 7;.._-_.;..7..:.'f_ •. ;:..3 ______ _ 

Deflecting Spnd _____ _;IJ)::;.· ___ in/H~ 

-------~~~-----~p·,ln Lateral Pressure R? G tf ~ 
Saturated .8: Field Moisture 0 

Set·Up ~M Jtz . Tested d,6 lf,Z..Otficel 

Soil Type Stl.;'r>"Tfl#£. 

Initial Final· 

Weigln sail & dish no. 'f)'/ 
Orv weight.sail &dish 

Net loss of moisture 

Weight of' dish only 

Net weight of drv soil 

I Z.02.- t.. 

1/6.8 
Moisture,% of dry weight 32. I i '12. · S"' 

;.;.: ~;~~: ~ -~~;.;:~ ------------ :~:-;-;,3 :; -1- ~; ;: ~- ;~ -- -
W0 ..;. 454-. w0 lbs. 

Weight solids Ws /12 • ~ 
1
1 gms. 

Wet density W~ + v& /0 tf-7 · /0 1.5' pet 
I 

Drv density . 75:$ I 1(, pit 

~.;-~;:;--- -·- -·----------- -~~- -~-~~~I·--------~~-----. 
Area'I0.785 D~l(P4~-t,f;~ A0 J· ~ t> I :J·.r'i sq. in 

. ~eight Ho 2 · 09 I z .og in. 

Volume IAoHol .;.·1728 V~. i cu. h. 

Volume IA0 H01x 16.4 V0 112 f · l b I tc 

Specific gravity of solids Gs ·~l......:~:.!l'it.--+-· ---

Volume of.sollds Ws .... Gs V5 _.S:~I-;.:::t!J;..;O;....;...j ------"c:c 

(Vo-Vsl + Vs ti ---+----
·Initial' burene reading ---+----« 
Burette reading under pressure ---+----tt 
IVp- Vsl + Vs tp ----'-----
/ - 'Is/ V1J PD t.o r.lr-y .: . S'3 3 

/(:: 7-f9 .J( /() -&.~~ 



-

• 
PERMEABILITY TEST DATA 

Job , ___ sc_.c.;l;..,;fl<...l../_-_o;;...~~z=----=tf'::..;~:...7.:..:t ____ _ 
·Location _______________ _ 

Boring# __ ..;:D:::..:...P_-...:1 __________ _ 

Sample 1·----------~-----
Depth z t~~tJ - z. c-s- ~ s~ ' 

-8--- in/H~ 
Zt/,~'1 ~n 

Field Moisture 0 

Deflecting Speed 

Lateral Pressure• 

Saturated}ff 

Set·Up ~4,/n ; TesteRA l.tl.Ottiee) 

Soil Type __ =.f-.._~..;·.&.;;;.;.~..::: .. ;.;.~'...;.'~'J:.::£=----------

Weight soil & dish no. 'f.!¥ A 
Dry weight .soil & dish 

Net loss of moisture 

Weigln of dish only 

Net weight of dry soil 

Initial Final 
:z 2.0. 7 
u,3.J' 

Moisture, % of dry weight .J G, . S j 3? -1 
.. · ......... "'" ............................... ··~ .............. . 
Wt. sa lids + moisture Wo 2 o I . o I 2 0 3. 2S gms. 

~+~ ~ I ~ 
Weightsolids 'Ws l'lk. . 'l . ·gms. 

Wet density W~ + V & Ill. ~ ! /;'.;;.. '5" pcf 

Dry density il· '51 ~3.1 pet ;;,; -~~= .............. : .... -~~. -~. ,·;;~ t ......... ;~·: ... . 
Area (0 .. 785 D~) Ao 3.3 5 I 3. J ~ sq. in 

Height :H0 Z • o '=> ! 2 ·? o in~ 
Volume (A0H0) +·1728 Vo I cu. ft. · 

Volume (A0 H0) x 16.4 v0 11/./9 l cc 

Specific gravity of solids Gs _z.;.._. &.~·---+1 ___ _ 
Vs 5'~ .. S6\ Volume of solids Ws • Gs 

(\fo,...Vs) + Vs 

Initial burette reading 

Burette reading under pressure 

cc 

e; 

----!----CC 
---+----CC 

(Vp- Vs) + Vs • ep ----~----
/ • V$/1/o lf,,eDS"I 'f'C( :. • cf'iZ. 

R'· /.-19 J( /()-~~ 



• 

• 

BACK - PRESSURE 

PERMEABILITY TEST DATA 

Job N ___ sc_¥....;'-;..._r _-~tJ-=Z:..:Z.;..._--=8'0..:...!r~t _____ _ 

Location __ -::--------------
Boring N ']) P - Z.. 

Sample N 
Depth --:-'1:-t.-:-f~'~----------

Deflecting Speed ______ o;;;_-____ n/Hr 
-:.:;.Mrn 

Lateral Pressure ~/ 7to - CPSF 
PSI 

Saturated Jii1 Field Moisture 0 
Set·Up _____ Tested'-' _____ ,_. _Qfficel 

Soil Type_..;;.;c,...:,~· ..:;~;..:.:..:P~· ..;;'..::$..:.-T:.:::;D.:.;,v;.:£::_ ______ _ 

Weightsoil & dish no. ~t.' 

Dry weight soil & dish 

Net loss of moistufe 

Weight of dish only 

Net weight of dry soil· 

Initial Final 

17~. 31 '~-0 ~; 
lf6.i I 

Moisture, %of dry weight zo.e: 11.1 
............ ·-· . ''" '" ....................... ~ .......... " ..... . 

I 

Wt. solids+ moisture W0 Z.<ff. I '2tf?. L gms. 

w~ I lbs. 
Ws u,,_z...l 
~~=+----. .... gms. 

W0 .;.45'4 

Weight .solids 

Wet density w~..;. v~ 13 ~- :J I t3Z. .j pcf 

Dry density /11. z._! //~ . 8 pet 

...... _ ... "' .-............................... ~ ..... ·-·. ·-· .... "' . 
Net diameter 'Do Z · ' o , in. 

Area (0.785 D~l A0 :J.;t&, I 3- '17 sq. in 

Height H0 'Z · !J tf ! ~ .o '-( in. 

Volume (A0H01 ~ 1:728 V ~- cu. f-t. 

Volume (A0 H01 x 16.4 \10 //( 7 t:. i cc 

S . G " .•.. ~ 1_: 

pecific gravity ofsolids s --'--~-"'+----
Volume of solidsWs + Gs Vs ... 2 .. 1.....,.· 3---'-+'---..JOCt 
(V0 :_V1).;.V1 e; ---+-~---
Initial burette reading 

___ .._ ___ cc 

·Burette reading-under pressure ----+----CC 
(•Vp- V

5
) ~ Vs ep ___ ..~.-__ _ 

1- ~/Y. IJ,,ett~diry ::; • 51~ 

/(.: z. ./j J< fd-~~1~ 



• 

• 

BACK - PRESSURE 

PERMEABILITY TEST OAT A 

Owner __ ...;;£;..;~..;..;..._771__;..~ .... ~;..;· ~;..;:__ ________ _ 

Job# ____ ~S)r~~~r-~o~~~~~· --~~~7~'----------

Locat!on ____ :-------------
Boring· t1 '[)P - 2... 
Sample*---------:~~------
Depth Z7e'. - ZJJ> .. of 

Deflecting Spead-----=~;;.._ ___ inlHr Mrn 
Lateral Pressure 2. 7 7 9 Z. ~ 

PSI 
Saturated IZ. Field Moisture 0 
Set-'Uip ~ A-&4'7 Tested· Elf:~ !..!lOHicel 

Soil Type __ ~u::;.r::.:K::l' ~-;;..~·,;..;re~;;.;I()=E~----~----

Initial Fin~l 

Weight soil & dish no. f g lz~~-c?z... 
Dry weight soil & dish j,t.l7. g~ 

Nat loss·of moisture ! 
Weight of dish only 1-P. ·~ ~ 

Net weight of dry soil 

Moisture, % of dry weight .i'-~ JG..O 
i ,' ...................... ................... · •••• t .............. . 

Wt. solids + moisture Wo If Y./ : / tz.- B gms. 

~+~ ~ ~ 
Weight solids· Ws PI!· 8 ! gms. 

Wet.densityW~ + V0 //(). ~~ /~G.~ pet 
I 

Dry density fQ. 7 i /8" .. Z- pet 

···············~········-~·-···········~··t······ ·········· 
Net diameter D0 . Z -O·'j' 1 in. 

Areal0.785 D~l A0, J.c.f2.'j I .3. t:c./ sq. in 

Height H0 I· f S: ' 1- 15' in, 

Volume (A0 H0 ) + 1'728 V~. . cu. ft. 

Volume (A0 H0 ) x 16~4 V0 ;tJtf ·' 11 cc 
Specific gravity of solids Gs --..::2:;..';..:(,:;... __..I ___ _ 
Volume of solids Ws ... Gs Vs _.s;l.,jj61...:.:..:.r'-i""-+l----~occ 
(Vo-Vsl + Vs ej I 
'l!litial bu~ette readi!lg ---+· ___ cc 

Burette reading under pressure ---t---C:C: 
(Vp- Vsl-!- Vs lp ---J... ---

/•'fs/rfo ~RfJsiry :: .S"D3 

K=- z.1t~x /~- 7 ~r 



----
• 

BACK- PRESSURE 

PERMEABILITY TEST :DATA 

Owner_-4;£A~~~-~~~;..::'f...:·X.~--------
Job ll ___ s--.... f-.·-~_r_-_&~_~_z._-......;:e-:...o_-r_·.:...r -----
Location _______________ _ 

Boring fl __ .... ?J~P_---::;'-~---------
Sample fi·----------------
Oepth·--...J./..:Z::..f~,..;:;Z.:;...___:I..::Z.:...:'f!..:,;..s8::;.· _____ _ 

Deflecting Speed ~ · n/Hr 

Lateral Prmure· /:3 ttJ~tl c::iit!J' 
PSI 

Saturated .Q( Field Moisture 0 
Set-Up¢ z/n Jested&( I V"Zotficsl 

Soil Type S"/~"?'J7t>"'t:. t:Z4eC tf/.ti(}Fr/ .{;') 

!S ,J~: 1'fJ#€. 

Weight soil & dish no./ 0 z.... 
Dry weight soil & dish 

Net loss ot moisture 

Weight of dish only 

Net weight of dry soil 

Initial Final 

Moisture, % ot dry weight )J · 3 i 3!, G:. 

~: ~;;;::-~::.::~ --------- ----~: -~;+: , -r -~.~ ~ :~;~.: --· 
~·* ~- I ~ 
Weight solids Ws I I>;;..J'",:::.....-..~..Z_· .,_

1 
__ _ 

Wet densitv w~ + v& -:/:...:I..:S:;..;·...,~7_ . .;-1..:..:::~...::;.. 
Dry density .-~~~:..:,;;..:· ·~.;-I -.::::...:..;....~-pet 
............ :•· ...... :• ........... • .............. , . . .... : ... -· ............ .. 
Nat diameter 

Area (0:78S D~) 

Haight 

Volume IA0 H0) + 1728 

Volume IA0 H0 ) ll 16.4 

Specific gravity of solids 

Volume of solids Ws.;. Gs 

t'lo-Vs) + Vs 

Initial burette reading 

Burette reading under pressure 

CVp-Vs).;.Vs 

1- v:j~ AtetJsiry 

Do -17 in. 

Ao, ~.6~ i 3.::1 sq. in 

Ho ·,g .tPO I z .~!) in. 

v• I tti. ft. 
V: f2./.D3j 1/;. tJ r.r. 

Gs I 
!?_rf, KY! tl ,.. ,. v, ' •• .,-l' cr. 

tj 

---+----·tC 

---+-----tt 

tp---+----
,.. ·'~'c{ I ·"-:" 

/(-c /-~7JC./"-'~~ 



----
• 

BAOK - PRESSURE 

PERMEABILITY TEST DATA 

)wller·---=6::;,. ~:;..:;· .:.;;.;:r;..:"'I;;.,M~..::X~.:.~.;.:·"-'C.:.:. ::.:'----­

lob. 1·--·-=$Zil~~~l;_-;_t:J~Z.~Z=--...a.8=.'0.:..1.!...f -----
:..ocation_...l:::vr.;..:...:•:..__ ______ .-... ____ _ 

3oring I _.::])~P:..--....;c.fl..· -----------

Sample*·----------------

ileptti._-..::1...::::3-l!i"~· .... ==~-· '-----------

~ in/H~ 

1'3S"3" . . ~n 
.SI-9'f 

Field Moisture Cl 

Oeflecting Speed 

Lateral Pressure 

Saturated 6i. 
Set·Up 9/t fn 
Soil Type )'(-c. 

Tested.f#t( 
S'/1.# ~f17hu £ 

t.f!Officel 

Weight soil & dish no. 4 -e:; 
' Dry weighnoil & dish 
I 
Net loss at moisture 
I 

Weight of dish only 
I . 
:Net .weight of dry sail 

.Moisture, %·of dry weight 

Initial ·Final 

2.Cf. 7 1 z j • ~ 
I .•••••• - ••• - .................................... t . - ............ "' . 

Wt, solids+ moisture 
I 

.W0 Z~o. Z..' 2S7. 7 gms. 

w0 ... 454 w~---+-l __ _,bs. 

Weight solids Ws .=Z.:.;.«J.;.·.;...· ~;;._+1---gms. 
wet density w~ .... v& a 'I .1 ! Itt:;- '3 pet 

I 
Dry density 'IZ. I j 'Z.. pet 

~~-~- .................... ~~ ........ ·t ......... ~:·· ····· 
Area 10.785 0~') A0 J ... tfj i sq. in 

, Height 7.3 ·2.rlf" -z.] {' H0 Z .3 7 in. 

· Volume IA0 H0) .;. 1728 V ~ cu. ft. 

:Volume IA0 H0) x 16.4 V0 1?5,8\ cc 

Specific gravity of solids Gs Z • ~ I 
Volume of solids ·w, • Gs Vs '"""""7..:.7.;.. • .;.~ll~.-...--ec 

CVo,-Vsf..,. Vs tj ---+---~ 
Initial burene reading 

Burene reading under prusure 

IVp- Vs) .._ Vs 

---+----tC 
---+----tC 

ep ___ ..._ __ _ 

( l~s JV.)) j?tJ~4t;iry =- • o/~ z._ 

,/( = 3.7Z x. tO-~.-.-.~ 



----

:e 

BACK - PRESSURE 

PERMEABILITY TEST DATA 

Owner __ ..~fA~u:.~~·'f)I;..;....::/?~.~..:..:..;:X:..-...:6.:::::.::v..;:;i;..~, -----
Job , __ __;~;;..Yc...:':;.·.;..,_-.:;;t:>.::Z~Z-::..-_g&.:::::~..t.7.L.I ____ _ 
Location_ ........ ::;;.t/..;./....;. ___________ _ 

Boring.# _::::.I>..:.P_· _-_'j!...-----'---------
SampJe #·.-_...;.._ ____________ _ 

Depth 2..3 'f - Z. ~ f · ')" 

Deflecting Speed -e-- ·niH~ 
M.n 

Lateral Pressure /'0 PSf- Z.~:l ~o PSI----
Saturated Lit' Field Moisture 0 

Set·UP "hk7 Tested Q/ {I"Zotticel 

SoiiType St~r/a..A-¥~d~ 

Weight soil & dish no.B-1 
Dry weight soil & dish 

Net loss of moisture 

Weight of dish only 

Net weight of dry soil 

Initial Final 

l Z? G- 'Z­
,, ,;-f.t:~ 

I /'-. ~ 

Moisture. %of dry weight lfJ, 'I l ¥~ Z 
I .•••.•••••••.••..••••.•...•..•....•........ t .•.•..•..••..•• 

Wt. solids+ moisture W0 2/0 . I i 2 0 9. 7 gms. 

Wo .;. 454 Wd I lbs. 

Weight solids Ws LcfZ · t:; I . gms. 

Wet density w&.;. v& /1!'. I ·. //Z. 9 pet 

Dry density 78. f I ,6,7 ·pet 

~.;-~:.: ................... -~~.; ·_ "i~. ·[··· ... : ... ;~: .... . 
Area 10.785 D~) Ao, .! . (/9 I 3. S' r' sq. in 

Height Ho /, 11 1-?'i in. 

Volu~ne IA0 H'01·.;. 1728 V ~ ! cu. ft. 

Volume (AoHoh 16.4 Vo 113 • J q ! tt· 

Specific gravity of ,solids Gs __ z.;:;.;· ·..,jj·?=:....--;-1 -~-
Volume of solids Ws ... Gs Vs SV. Ef I "t· 

(VcrVsl+ Vs ej ---+-----
Initial burette reading ---+----tC 
Burette reading under pressure ---+----Ct 
(~p- Vs) .;-\Is ep ---.!.----

(1-(Vs/v~) ~~os;-ry = .. S'ti 

I(~ ~· t/7 )( /() -.8 ~~ 



• 

BACK - PRESSURE 

PERMEABILITY TEST DATA 

Owner __ ~-~--~_'7'JI....._· ~--W_.;....X__,;·.=;.6..;..;~-=6-....:;R~· ----
. Job '--2~¥;~...~~ce~';_---=":..::z::.:z..=--~?.~tJ~7/!...-___ _ 
Location_~t/_-r.~·~-:-~=-----------
Boril!g # --""'2)~p-· ·_-..~..i ________ _ 
Sample*----:---:-----------
Oeptt! f#5..~ - "1'3~ -t:J " 

Deflecting Speed _____ ..;::O::;_. ___ in/Hr 

Lateral Pressure 3 7 S~'f ~ ----~~.::-'----=PSI 

Saturated V!f Field MoiSlure 0 
Set-Up ~.fw/0 Tested f« r.!Z Office) 

SOiiType Sit..,-(t:t.A·'t' ~r,..v£ - Cott.L. -
' 

Weight soil & dish no. 1 S'/ 
Dry weight soil & dish 

Net loss of moiSture 

Weight of dish oniy -r.:-­
Net weight. of dr:y soil 

Moisture, % of dry Weight 

Initial Final 

z<r-.3 
197· z.._ 

1/,!. g ! '?'",?. 9 
i ..........••.• •···· ···_ ....• -... ...•...•......... t ..... ... ·-· •... ·-

Wt; solids+ moisture W0 2 7 f. ~ ' 2 i t.l .t.f gms. 

W0 + 454 W • I lb .o s. 
Ws t.lcf. 3 ! gms. Weight solids 

Wetdensity W0 + V~ ttJ6. c..: /0~- ~cf 
I 

Dry density 7? ~ I 71 • pet 

i ;~ -~~~;~· ................... -~~. ·;:;;; . t . . . . .... ;~: .... . 
Ara 10.785 D~') A0 3 · ~ I 3 . 4 f sq~ in 

Height H0 Z • 75" ! Z. ·' 5:'"' in. 

~ Volume tA0 Hol ~ 1728 Vo ! cu. ft • 
. Volume {A0 H0 ) x 16.4 V0 /&,0 · ~! cc 

· Specific gravity of solids Gs ·_z..;.....;:. '-~~~ __ _ 
Vs 7~·1? I · Volume of solids Ws .... Gs 

W0-Vsl· + Vs. 
Initial :burette reading 

Burette rnding under. Prissura 

IVp- Vsl + Vs 

II---+----
---+----CC 
---+----CC 

lp ---.L----
I -(Is/~) ~~#$;,-, = . ~SCf 
k'. /.23 



(~or£ 

BACK- PRESSURE 

PERMEABILITY TEST DATA 

I 
I 
! 
! 
I 
I 

Owner E4t('?'..V ,!'.#X 

Job~· .. ..)p 71 
Loca,ion _______________ _ 

Boring# JJP- S"" 
Sample*-----------------
Depth / s:J • f - I 5'/ . :! 

~ in/Hr 
· :'w11n 

I ¥f7' PSf 
:f. St. / (} 'I' 

Field Moisture 0 

Oef.lecting Speed 

Lateral Pressure 

Saturated .C!I. 
Set-Up 3/tl¥.f Tested /6 L. l.f'LOfficel 
Soil Type ~/..1-~rtt!V~ 

eor£ ~~~ ,-,;;,,'- &",bJCT:J!'-£ 

Initial Final 

Weight soil & dish no.3/ "'30~-Q 

Dry weight soil & dish 2.-.:1'/- ~ 

Net loss at moisture 

Weight ;of dish only L' o. ~ 
Net weight of dry soil 

Moisture. % of dry weight ~~-1 ¥5 . .3 
i .................... "' ..................... "r .............. . 

Wt. solids+ mo1sture W0 373 . I' 37 tf- I gms. 

W0 ~454 w' i lb .0• s. 
Ws 2 t. /. o j gms. Weight solids 

Wet density Wti -'- V0 
Dry density 

/15. 8 ' as-=~ pet 
?f. C. i ;o.gpct 

I . . . . . ... . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . r ................ -
Netdiameter 00 _ Z-1/ ! il'. 

Area ~0;785 0~) Ao 1J4 ~ ;. J 4 SJsq, in 

Height Ho 3.$7 :3. s7~ in. 
i Volume IA0 H0) ;-1728 V~---~---cu. h. 

VolumeiA0 H0)x16.4 V VJC/.~31 2of;~;cc 
0 .1 

Specific gravity of ·solids . 

Volume of solids Ws .,.. Gs 

IV0-Vsl + Vs 
Initial burette reading 

Burette reading under pressure 

IVp- Vs)-'- Vs 

Vs' 1~- 119 ! 
e; ~~n 1 ;,:;'{77 

PC 

___ _,_l_. ___ cc 



Dames & Moore 
SATURATION DATA 

I .OJECT: £,4,27H .cA·~ NO.: .1'"71 LOCATION·: .::..5:;.:e-=:..:c.-~-------

'Boring No.: '])P- !" Sample: ____ Depth: /.f"· '1- /fl (ft./m.) Set 1Jp: ----1-1 __ 

a == /0 t_ psi = '3 psf Type of Test· Cell No· .. Dial No· .. 
: 

TIME EXTERNAL . 
CHAMBER BACK BURETTE PORE 

DATE PRESSURE PRESSURE O.R I PRESSURE t:. a 
(PSI I lPSU DIAL RDG. I IPSII CLOSED OPEN ICCI/IIN.I 

,J,/r9 tJ//o 
• 1/tf 

. .5',(() I :51-5" ~. o I 2._-.!-f_ -z...., ~~-&,/I /Zr./7 e:...c;., s ~J 

/II 'I'd 
0 l'"T/7 SJ~ ./~" t 9-~ I ~z. ! 

z.!. ~ 
/3 J., I~)~· -~·S"£d 1o 

/~~1 ,t;ou qtJ/~ 
t:1 <ft;/ol"f -nc, J 'f''1 1 1.39 ~ 1¥7. 7 -~7 ~;-,, 

/t-Z '7 .57J/t:.o .. -.. . .,..,c:_/.;/.F7 ~L~ .9B 

C.e:J //5"..1 1~7, I 
I I 

?t/,.f' !?.7o .eJ /SJ () ¥?14"1 ·.v?~J I 
/(,.3'1 ., :J ,'.qz.ll I 

")/;., fJ7S7 I·WO_L L ~ 

I I 
I L 
I I 

."' . L L I 
I 

'1 
: I I ' I 

i I ' I 
I I 
I I 
L l 
I I 
L I 
I L 
I I 
L L i 

I L 
I I. 

Pace_ ... ---- ·- nf · 



'ROJECT:---------- No.:·-------.'..;.'-------- LOCA f ION:---~ ....... ---------
0 , • ,..... .. 

. . ])P ;; 15"ZL '· 
0 

Jorin!l No.:· ~ . Sample: ___ Depth: _ (ft./m.) 
.... ;. . ------ ·--·-.·-----·-·-------

; 

' . 
EXTERNAL 

ELAPSED CMAMBE•A ' lACK BACK IURETrE INTE,RNAL PORE . 
DATE TIME TIME PRESSURE ' PRESS 1 PR.E.SS Z OR BURETTE PRESSURE. . IMINI IPSII &PSU IPSU DiAL ROC. &CCI . IPSI) . . , ICCI/lJN.I --·· . ····· . . 

3/z!.P? // /7.. 0 /JJ '1'7 ~' -.V/0 · zz.<+ 
//13 y~ "17 .22 0 

/1/V tf) J~3· - . 4(/o z:z. I , 
11 3r . 1.{1~ J? '2. ,u,: 

11 vS" 15,g ,, 
/I~~ 11:) l:r:J. 4/~ 

. 
~/7 •.. -:'c,f/ ~ 23 2.. 

I Z.O G. /'9 c;, .f ;> . 
12 ~, /'-.2 '-':-:. 

IZ!i"~ . . f 2. 0 cf I'.J 

. ,·z_s--~ " lrJ _¥1 g.7_ . ..,}() . z~ ~ 

/:33 ~; I 7 9 ·L.: -. 

1--

* 

I • 
= • 

.. • 
0 .. • 
"' .. 

.. z •u 

141'~1 

1-5'1)6: . 

/<If t'Y.., 
15Z.7 

!S''f1 

o·· 

' . 

1~3 ¥t '17 .. 

PbP 

llr · 
x­

II.·C 

Q • o· zz-7_ -zo. ~ 

h • • .. Z.. ( 70. I ) 

L • 9-t:Js ._ 

t/1 • • f3 I ( z;; • t: ) 

-t • z t!) (" •) 

A • 2-Z • z. , ~ ... 

1/.o 

7-<f 
.wo z l.. 7 

Z,o.~ 

/8.3 

• I.. 2.. ~c. 
.· 

:..lZOlJ ~ 

// . . z,z.{ 1.-os ) -~ I,__. 
~,.-c = x.·13t • ~ 1s x '() ~~ 

/zoo(t'fo. z.){ u ... z. 'J 
IJ•T"t.: 

A4l IIA,e,4J (c_.__.,.J· ~,,_, , ••. ""( 
T•/•1'' ,.,, • .c SA-'llfr9•"' ~ • ....,. •• :,.-,.;. 

#I£ 11.-r~ '"'~~ r. · 

olz_ 

l,o/0 ../ 

o/(J v 
o/() ./ 



• 

• 

v., 
• /1 - .--. .• 

II I PPttDs.ir7 
. :/df > tot. tf pt~ 

PERMEABILITY TEST DATA 

... ; . . 

Owner £d,e.rH t!"/J )(. 

Job I ~ 7 i 
location_-;::::::-------------­
Boring I l>P-?e 

Sample 1·--------:---------
0epth 3~- 339 -~' 

Deflecting Spnd ______ __;e-~ __ _.· 1Hr 
n Min 

zs;;zo ~ 
PSI-t$0 

Field Moisture 0 

Lateral Prnsure 

Saturated ~ 
Set·Up .7 /IJG'.! Tested' ~fL (~Qf.ficel 
Soil Type_.:;$.;.:..i4~;,:;· /11::;.. . .::.11:==S~n..;;.:;,u:.:E.:..... ________ _ 

Weightsoil & diSh no. b 1 
Drv weight soil & dish 

Initial: Final 

Net loss of moisture 

Weight ot dish O!'lly .IOS-Z.. 

Net weight of dry soil 

Moisture, % of dry weight Z. z.. !:'J 2 Z • ~· 
................... ,. ........................ ~ .. ,. ............ . 
Wt. solids+ moisture W0 511./.3 ! S/6. !' ,gms. 

~+~ ~ I k 

Weight solids w~ +7 f -1 1 gms. 

wet dertsitv w0 + v 0 11..5'". 7 ' 1 l. tF. ~ pet . I . . 

~:-:.: .................. -~~ -::~-:. [. ~/: ~-~:·- ... . 
Areal0.7850~) A0 !;-'1•z...i 3. ~1 sq.in . 

Height H0 c./ S'o I 'f". ¥1 in. 

Volume IAoHol + H2~ v~ I cu. ft. 

Volume (A0 H0) x 16.4 

Specific gravitY of solids 

Volume of soli~s Ws .,.. Gs 

(V0-V5) + V5 

Initial burette raading 

Burette reading under .pressure. 

lVp- Vs) + Vs 

Vo ZsS# .¥'j i l '5"~. tf1cc 

Gs Z-liS' I 
v, 1 s:-a .'f)"! 
lj .. ~ r z.. 

cc 

----+---- cc 

----+----CC 
ep ___ ..__ __ ..._ 



Dames & Moore· 
SATURATION DATA 

-JECT:_&;..~.::~=;;....t...6..:..:"A...:.~;:_------ NO.: .@?/ 

"'PP ~ 3.:J S ' Boring No.: - Sample: ____ Depth:~=-- (ft./m.) 

LOCATION: .;;;.S..;;;~.....;C..::;;...._ _______ _ 

Set up: $1! .7 t~'--1 U 

~- P51 :a ps f fT t 'P6P ypeo. es: 
I T CeiiN o.: 0' IN 18. o.: 

TIME EXTERNAL 
CHAMBER BACK BURETTE PORE 

DATE PRESSURE PRESSURE OR PRESSURE fj, B 
CLOSED OPEN IPS I) CPS II DIAL RDG. IPS II' 

(CCIII iN.) 

~,/£/' /J il o/,o 
Ql ,/, 

t.tf s--1""" t:J. 0 13 .¥__ _Jc..l'" 1111 ~$£4 

1"/~o -
63,1~1 

1J¥o /~vi -~~A. ·(,77 I -"'-'#IJ 'i~ 0 /z. '(. 7 
IS.~ ,0 

/$"V~ 15VL ~/S"O 
;f/,."1 

.(. '11 /, Z.1, "3~ 1)1 1'1'. ~ ; . '1 '1 ~~-~hi 

, .... ",_. 
I 5 fl"z... !?J lzt 9 

3"1/$ 
~su -. &,zz../ no" · I 

..... c. 'S/,r.l I 15'"., "!' t:1 ~I 'I 0 3 7 b'i 

~;,_ "7.,"1 $"3,1 I 
j s-J~I I . /0~ 

/_ I 
( I I 

I I 
I / 
I I 

- I I I 

--, /_ I . 

I I 
I ' I ' 

I I 
I I . 

I I 
I I 
I I 

' I I 
I I 
I I 
I I 

Page of---



t:'lOJfCT: ___________ l'liO.; ------------ Ll.;-. ..... 1 li.JN; ----------. . ,. .; . . . 
oring No.:_· ...-.P ... P_~-- Sample: ___ Depth: J~tf'· · ·· · (ft./m.) .. ·-,-- ..••.••• -------·----

• 
DATE 

?J/z.IJ·r 

. 

~ 

• : • 
.. • 
0 ... 
·• u 

·~; 
•· u 

TIME 

/l/1 

·;I"'''-/ 

JZO~ 

_L2Z~ 

1Z.I!' 

/].10 

I 3 vo 
I'l'i~ 

IS 24.. .., 

! .. 
EXTERNAL 

ELAPSED CHAMBEJt BACK • 8ACIC BURETTE INTf•ANAL 
TIME PRESSURE PRESS 1 PRESSZ OR BURETTE 
tMINJ CPSU crsu CPSU DIAL RDC:. ICCJ . ti:C)ItiN.J . ... 

0 l./1 .39 3~ .as · Zo r 
2_1_1, I 'f. 7 

' 19·_'8 
.JQ i 
l'i ~ 

/9-5:' 

"l"ft/ 
( ' /9 z.. 

V_ S".J7 ;9.o 
_. 

' 

I/ QL 
Kz,•·C. t It A 

./ps' • 1t:.l-

P•r£: 

h 

• -·/f.~- /f.o 

••. .3 (70-· ) 

L • ''·~ 
llr • .f31 (z~· C') 

t • I~S' (c.•) 

A • Z2·&.7 ~ .. 

Att IIA'"~' ,,.-. ... ~ ... } ~-·- , •• "T 
.,.,~,,, ~,,.,. . .~ ............ ~ ......... :.~,.; . 
• ,, ,A.,.If '"'~1r. 

·• ". t;. ~t! 

c:z IIJ -J C...C 

,.ORE 
PRESSURE 

CPSU 

"" ) 
l 
l 

) 

, 



I 
I • • 
I 
I 

DATE S/Z.f~d j 
IILE 1/ 1 • - ----,---- . 

REVISIONS 
BY DATE __ •• I 

! 

U.S. STANDARD SIEVE SIZ~ 

3
11 

1-1/2''3/4" 318" #4 -~ #if it40tt60#100#200 1001111111 r I ·uiHI Ill (II- IIIII III I i~illqf If I $41111111 I I IIIII II I ·1 I 

· ltl 1 1 1 IIIII Ili I I solllllll r l IIIII II I' I II IIIII I' I I D Ullllll II I I Ill~ l 
I~ J I lliiLLI. I I I .1._1 I I I .J _I_ _L ..1 

.... 80 - II j jl 1 I lUliJ\1 I I Ill I I I I I . I I 

~ -- II ! - _LL)_ I I I J J ..I 

laJ 70 ! _ lk __ II I I I I I I I 

~ - .. . ·- - '- ll II I I I I .J 
> 60 1_ I I I I I ·1 ·1 I I 

m . \ -LU I I I I _I_ ..1 
0: -- 1\. I I I I I I I I I W50 • --, 

~ : ~ LL 

..... 40 -- -- I \ 11 I I I I I ..1 

z ! _j __._ .Nilll I I .I 1 l J 
~30 ' I I ' Ill I I I 

ffi Ia ' ll II I l J I II Iii I J J _I .I_ lll'kl I -~ ---! J ~ 
Q. ~0 II I II I I - I . I I I - I ll!ll I I I I 1111-"N: 

1011111111 I· llllllllrl .. 11-111111111 I -II!IHUII! 1-! lllllllll-IIUIII+h I 
0
1000 100 0.001 

-11 I I I i 
10 . 1.0 0.1 0.01 

GRAIN SIZE IN MILLIM~TERS 

~- COBBLES-- I . COA~~lfyEL---;;;--~~ABSEt MEDI~NO I FINE 1--•-•m SI_LT OR CLAY u:J 
LOCATION. Df;_PrH 

() ().) - I 2/. ( - Zl.~ 

L /~v/() ~/H ir p. 

Allsr,c. L,;,;r == AJP 
P"'Rdsi r•f ~ . '/1.~ 

' "/ HtJISTv~£ ::: .3~-'llo 

' ' ML {JJ.P) I 

---

1J£,.J$iT'/ = 86. f1 pfF I 

' 
! 

CLASSIFICATION -

--

.------.----------~-----.. 



I 
I • • 
I 
I 

~~~ IY_--_. _o_•_~_E_~_~_<_f_f_'u_._'_ REVISIONS 
iY OAT(-..--.-· IILE /" ··- • 

100 

90 

1- 80 
J: 
C) w 70 
~ 
>- 60 
ID 
0: 
l&J 50 
z 
I&. 
1- 40 
z 
l&J 
030 
0: 
l&J 
Q,. 20 

10 

.. 

- II 
II 

U.S. STANDARD SIEVE SIZE 
·"- ·-" .. 

tt4 #to .. ~o #l ;:>~ otti00#200 

I 
! 

II I 

··w -·· 

\ 

- I~ . ~ -

~ 
I \ 
I 
j (\) 
I I 

- - ~ \ 
~ 

- I - .'0 
- --

I ~- -~ 
·- I I - . -

• 

0
1000 100 10 . 1.0 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

I coBBLES J fOA~:f~JEL FIN:E lco~;;jn---;~~-.p~NP ~---fiNE -~- - SILT OR CLAY' I 
LOCAtiON j -· DEPTH 

... ' ' \ i I I 

tJw- I · 3a.r~ 3a.s 
~ '"viO ~ ,,.,,r = · .,.... 
PL..As rrc ~,;,;r = tJP 
Po~osiTi ~ . 5"03 , •I, 

.. 

,c/()i~ rv"£ "fi :;?5':. t)~ 
• ! I ;I I ; : . • 

0£tflS IT'( ! ~; fiJ 71:. f'e;r 

- ; CLASSIFICATION 

(,vP):·; I 
' 14/.... 

I 

; / 

' 

I !' i 



IY c/ / -- ... · DATE $fZI. ·~~-_L 
.'CEO iY _ __.. ................ __,_ __ FILE ll.. ,. 

U: S. STANDARD SIEVE SIZE 
II .11- --11 II 

100 
- -- -- . --- .. 4 # 10 #20 #40 tt60 ttiOO #200 

90 

..._ 80 
.:I: 
C) 

Uj70 

~ 
>- 60 m 
a: 
w 50 
z 

-~-
..._ 40 

z 
w 
030 
a: w 
0.. 20 

10 

I 
I 

' 

- . 

0
1000 

-
.I 
I 

- --

. ·- -- -

-- · -· 

.. -

- .. -
. - Ia 

II It 

I~ 

li 
100 

II 
·- - . . -

·r 1""'4 ~ 

II 
I 0 

li 
~~ . ) 
II I !\ 
!I 

II ~ ~ 
~~ 

I! i 
~ 

.. .. -

-· .. - . .. . 

i 
! i 

I 

I 

~ i -· 

1 ! . 
i i 

10 1.0 0 .1 
GRAIN SIZ£;: IN MILLIMETERS 

REVISIONS 
BY DATE __ 

l . .. -
I~ 

1\ 
\ 
~ . 

'\ 
~) 

' 
~ 

~ff;) 

-€) 

0.01 0.001 

1.. - ·- COBBLES I . CO~ARIA"JEL. FINE lcoARS;I MEolt~ND I FINE r- . SILT OR CLAY ~ 

LocAtiON- DEPTH CLASS!FICA TION 
-. 

ow -1 ¥o.o- ¥a.s' ~~ {~_P) -- -- · .. 
- --- ·- - -· ·-. -. .. -

.t. t~vio t i-HiT = _,... 
Po1~ric. ~IHir s tJP 
p"ru•:;lr( s::: .'le8 
!1"/sr-v;£ = 3 3. 1 1., 
[)£f1Jsi rt = 3 3." f'er 

• 

··-·· · ·-·--------·------



I 
I 
I • • 
I 

I • 

IY. Lt'Z~ DATE ~~t!~(C: I 

.KED- BY ...... . f1LE5 e ___ _;,____ REVISIONS 
BY DATE __ 

U.S. STANDARD SIEVE SIZE 
3" 1-112"3/4

11 
318" tt4 #JQ ~0 #40 ttSOIIOO #200 

100
111 I I I I I I I 1111 I I II I II Ill I I JU j .[ J.DUJJ.II. l'Y" ·111111 I I I I liiii I I I I I 

90
. I I .. I I I. II I I. I . . .. • 

1 l ~ I I Ill I I I I I I I I I I I I 
'I I I I I I; I I II i II \ II Ill I I I .I I I I I I I 

80 
II ~ ~II Ill I I I I I I I I I I I I i . . . II -. I II Ill I I I I I I I I I . I I 

C) 70 - . I Jl I I I I II,. I I I I I I I I I I 
W ! I • I I II Nl I I' I I ·1 I I I I I 

~ . T ~I I I II I I 

~ 60 1\ I I I I I J I I 

0: _ i I I I I I I I I I 
~ 50 I ~ 1 r 11 1-y 1 1 1 1 1 

iL: 4 I . . I u I I . I I. I I I 
1- 0 ·· · ·-

11 
I [I .,, 1 1 r 1 1 1 

ffi II ' ~ I ~ I I I I I I I 

~ 30 li II I' I . ~ II I I I I I - I 

'~ If II II "\.,, I I I . I I I 
~0 :• II . I I ~ I I I I I I 

•olfllll f I I fti!U I 111 II IIIII III L'l . IIIII I !I H II IIIII Ill I .lllflTW= I (;) I 
0aooo 

li Ill I - I I filii U 
0.001 100 

_l 

10 1.0 0.1 0.01 
GRAIN SIZE IN. MILLIMETERS 

I COBBLES r--~~A~=~Arl~~~- lcoARSEI MEQin~ND I FINE I SiLT OR CLAY I 
LOCATION DEPTH 

ow .... , so.o- so.~ 
-- .... .. 

L /Q "i o LiN / r · = 3 !:" 
PtAsric. ~;h /r :: z 1 
Pol!osi r"( == . '13.) . .. "'/ 
/11JJ~TO!Pf: ~- Zf.l/ /o 

.. 

. IJ£t\1S'i r'f : <;1. 7 pc.F 

CLASSIFICATION 

' ·f(L 

• 



~ 

I 
I 
I . 

1l.,/b( DATE ~/?__b/h '· _ 
• KED . IY __ _;... ___ ..... 

.• · 

FILE !_'/ __ __ . __ . . e REVISIONS 
BY DATE ..... ....__ 

U.S. STANDARD SIEVE SIZE 
311 1-112''3~

11 

318'' #4 #10 #20 #40tt601tl00#200 
100111 I I I I II I I 1i I rr WI I ~ U lUI I I .. 1 I -- I I 1111 I I - I I I I -

.1111 I I I II I II I lo 1!1 IN II II I • I Ill I I II I .I 
901111 I · 1 - · llli 11111 " 11 .... 1 .1 - - 1! . . 11 · · 1 ' 1111 I I II 

~ - I' 

T 

II 
80 

·u I · I II Ill I I I I I II I I I I I 
1- II I I I I IU I I I I I I I I 
:r: 
~ 1\ D I PI I I I il I I i II 'I I I I I I I I I I ... 1 _ _ I 
w 10 - - - - - II ' .. .. . 6 .. I u I I I I " I • . . I I I Ill I I I I I I I I I 

~ , I! \.. I Ul I !I I I I Ill I I I I I I I I I 
~ 60 - _ ~ Ill I II .. • . I I Ill I I I I . I I . 1· I I 

l.U
O: 

50
- - r " lUI Ill l- 1 I I .1' I I _ II _I _ 1... I 

. - . - - . - - I - . · - 1 . 'I- "·I I • I I Ill I I I z 
"-

40 

~ 301lllllll -I Hlil-11111- I! ltttt111 I I I ntrtu I I I I 111!11 I I I I II II I I I I I • lo. •• 

0: 
w 
o.. zolllll I I I I" I 1111 I I II I li Hll II Ill I - G- 11;11 I 1-!1 Md -i I IIIII 1- I I I II II I I I l I -1 

I' I II PII I I I~ I I I 

0aooo 100 to - . . -· - . i.c:f . 
GRAIN . SIZE IN MILLIMETERS 

I COBBLES I_ CQ_A~:gfAYE~~FINE - ·lcOARsEI MEmttNo., FINE r n SILT--oR-CLAY---- --~ 
.. 

LOCATION 
.. - - -

~w .... , 
... . 

L "~\JiO ~,1¥/r 
PiA~rr·~ J./,.,,·r 
p" ll t1S /r'( 
llo,-~rv~c 

P£,.Js/ry 

DEPTH CLASSIFICATION 
. - ·-

. I 
sP-sM 60 ·" - 6 o.S" 

J - .. -- ' - .. - ··- -. --

= 
z: #P 

$ Sl),~a.· pttT ;,l'l'~bf'"'JHF(.iJH FA'II~7C/~'1J) 
1/.1 ;: 

= SfiH ,L c ~D-r' AI'PIID pp,"~11' II 

···-----······ __ _., . 

• 



av ?i{r DATE 5 /?l't:J·, 
c.Eo. av ' fiLE ·£j • 

U.S. STANDARD SIEVE SIZE .. .. .. ·t• 
ioo -- ~ .. - --- -- - -"- tJ<i! #10 't_t20 fJ40 ~ #100 1t200 

90 

.... 80 
J: 
C) 

w 70 
:t 
>- &o m . 
0:: w 50 
z 
lL 
.... 40 
z 
~30 
0:: 
w 
Q. 20 

10 

I 

0
1000 

- --

-

- - -

---

-·· ~ 

f l 
I 

I i 
l 
! . 

I 
100 

........ 

'1'-.-. • 
r""'- R.. 

I- ' i \:( 
! \ 
I ' 

.. - -

I - • 
I . 

I \ 
! i ~~. 

! I ' 
~~ 

II 
It I 
I! I 

I j_ 
--

10 . 1.0 0.1 
GRAIN SIZE IN MILLIMETERS 

REVISIONS 
IY DATE __ 

I 

·- -· --

.. 

"· 

........ 
-.......t:\ -
.. 1!. ..... -- ,_ ~\ 

. 0.01 0.001 

I coBBLEs .I _ coAR:rAyEL fiNE lcoARsEI MEo,n!No 1 fiNE_-- : I ~-ILT -oR-CLAY ----] 
- - .. -

LOCATION DEPTH 
-- --· 

ow-z.. Z0-7- Z/.0 
-----

L/41 "''d ~;~fl·r 
foA~rit:.. ~;,,.;,-

---

::::: -
= AlP 

PPI"n :./r•t :. . c./5 f 
IIPi;r-vR c :: za. 2. ~ 
0£1f.l$irr· ':; 39.o per 

CLASSIFICATION. 
- -

·-·-
. - -- -

' SM 
--

• 

-----------------



I. 
I 
I • • 
I 
I 

REVISIONS 
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Pittsburgh 
Testing 
Labo.rato.ry 

PTL•BALT LAKE CITY 

SSI5S S. W. TE .... PLE STI'IEET 

SAL.T L.AKE CITY. UT._ ... 94116 

9011494•9927 

. 

OFIO.EFINO. SLC-6:695 

·OATE June 3, 1 986 
Liib No.: 86-0027 4 

Earth Fax Engineering 
6i542 South 670 West 
Murray, Utah 84107 

Subject: Gradation (ASTM C-136/C-117) of soil samples submitted 5/21/86 

Results: 

u. s. Sta.nd. 
Sieve Size 

1/2 11 

3/8i' 

#4 
no 
#20 
·#40 
#60 
#140 
#200 

u. s .. Stand. 
Si~ve Size 

1/2 
3/8" 
#4 
#10 
#.20 
#40 
#60 
#~40 

#200 

-------.:.----:..-----Percent Passing, by Weight----------.;. ________ _ 
GW-1· (30-3·5') .· GW-2 (65-70') GW-3 (115..;120') GW-4 (60-65') 

100 
100 100 100 94 

96 99 98 79 
67 93 92 61 
.so 84 74 47 
41 ·so 62 . 40 
36 77 51 34 
24 60 40 23 
21 55 38 2'1 

------------------Percent Passing, by Weight-------------------­
GW-5 ( 35-40" GW-6 ( 65-70 I \ GW-7 { 75-80') GW-8 ( 115-12·0 I ) 

100 

100 100 97 100 
100 89 81 100 

99 6.9 62 100 
98 56 48 99 
97 49 41 98 
97 43 35. 96 
88 29 23 81 

84 25 21 74 



u. s. Stand. 
Sieve Si'ze 

• 1'/211 

3/811 

#4 

#10 

#20 

#40 

#60 

#140 

#:200 

u .. s. Stand. 
Sieve Size 

1/2'; 

3/811 

#4 
.. #10 

'#20 

- #40 
. #60 

#140 

#200 

u. s. Stand. 
Sieve Size. 

1/2'11
: 

3/8 11 

#4 

no 
#20 

#40 

#60 

#140 

#200 

-

------------------Percent Passing, by w·e; ght-----------------------­
·GW-9 (60-65') GW-10 (100-105') GW-11 (70-75') GW-12 (34-40') 

100 

99 100 100 100 

85 100 98 94 

66 98 94 77 

51 90 88 66 
43 85 83 61-

3'8 81 80 56 
26 61 62 39 

23 57 57 35 

--------------------Percent Passing, by Weight--------------·--..; ___ _ 
GW-13 (85-90') GW-14 (30-35'') GW-15 (85-90'') GW-16 (85-90') 

100 
100 100 99 100 

100 100 86 97 
99 98 70 87 
96 96 57 64 

93 93 49 51 

91: 89 43 43 
51 74 30 28 

48 71 28 26 

--------------------Percent :Pas·s i ng, by Weight----..;.------------·---
GW-17 (110-115') GW-18 (75-80') GW.-19(A)(75-80') GW-20 (25-30') 

100 100 

100 97 99 100 

96 9.0 93 . 100 
91 73 78 96 
83 63 64 85 
75 55 55 75 
6.9 49 49 65 
47 32 33 44 
45 30' 3.2 40 
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e 

u. s. stand . 
. Sieve Size 

--. 

u:. 

l/2" 
3/8" 
#4 
#10 . 

#20 

#4.0 

#60 
#140 
#200 

s. Stand. 
Sieve Size 

l/2" 
3/8" 
.#4 
#10 

#20 
#40 
#60 
#140 
#200 

u. s. Stand. 
Sieve Size 

1 /2"; 

3/8" 
#4 
#10 

.#20 
#4'0 

#·60 
#140 
#200 

100 

lOO 1'00 100 97 

100 99 97 93 
97 93 80 86 
81 82 65 81 

72 72 57 77 

64 61 51 72 
. 52 33 36 54 

40 30 34 51 

--------------------Pe·rcemt Passing by Weitt ·-. ._, - _, ---------------------
GW-·25 {110-ll 5'} GW-26 ( 11 o-115' > -GW-27 ( s-90 ·) GW-28 ( 1 os-no'> 

100 
100 98 100 100 

99 '94 100 99 

92 84 99 97 

82 74 96 93 

72 ·67 . 90 90 

61 61 82 85 

37 41 53 54 

33 37 4.9 ~ 
~ 

--------------~-----Percent ·Pas:s,ng _ b~ W~i~ht--------------------
G\~-2.9 ( 95;-1 00 i) G\~-30 -( 200-205 I~; li~J- 1 ~ 2 0-205 I ) G~J-32 ( 150-155 I ) 

100 

100 1·00 94 100 

99 94 70 8.8 

98 71 48. 70 

96 5.5 38 66 

94 49 33 6.0 

89 45 30 54 

46 36 23 40 

42 34 21 32 
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I. 

u. s. Sta·l!ld. 
Sieve Size 

1/2" 

3/8" 

#4 

#1'0 

#20 

#40 

#60 

#140 

#200 

u. s. Stand. 
Sieve Size·. 

l/2" 

.• 3/8" 

#4 
' 

.. 

#10 

#20 

#40 

#60 

#140 

#200 

u. s. Stand. 
Sieve Size 

l/2'' 

3/8" 

#4 

#10 

120 

140 

#60 

#140 

#200 

--------------------Percent Passing,, by Weight--------------- ... ----
GW-33 {170-175 1

} GH-34 {175-180 1
} GW-35 {165-170 I} m4-35 {170-175'} 

100· 100 100 

97 100· 89 92 

82 94 73 7'6 

57 8l 57 64 

43 n 47 48 

38 64 41 42 

35 58 37 38 

27 40 26 30 

25 
..,_ 

24 28 "' 

--------------------Percent Passing', ·by Wei~ht-:..------------------
GW-37 ( 40-45'1} GW-38 ( 3:5-45 I) GW-39 (45-5 I) GW-40 ( 35-40 I ) 

100 

100 100 100 99 

100 98 99 90 

93 69 96 77 

91 55 88 65 

88 49 84 s:a 
85 46 80 53 

64 33 60 40 

57 30 55 37 

--------------------Pe.rcent Passing, by Weight--------------------
GW-41 (55-60' )... GW-42 {35-40') . 

100 

99 

94 

85 

77 
70 

5·1 

47 

100 

89 

69 

57 

52 

47 
32 

29 
Respectfully submitted, 

PTL?J __ ._.SSPP.EE~CTORATE INC. 

~~·~ 
Robert C. Mathews~ t-tanaaer 



I-n\ Pittsburgh 
\5I Testing 

Laboratory 

Earth Fax Engineering 
6542 South 670: West 
Murray, Utah 84107 

43-001 

PTL-SALT LAKE CITY 

2955 S. W. TEM"'!_S STO::OSET 

SAL.T L.AKE CITY. UTA,_. 94115 

901t49i4-9927 

OI=IOEI=INO. SLC-6695 
oATe May 20, 1986 
Lab No. : 86-002·63 

Subject: Liquid 'Limits, Plastic Limit, and P1a.sticity Index of soil 
samples submitted 5/16/86 

Results: 

Sample 
No. (PTL) 

1 

2 
3 

4 
5 

6 

7 

8 

9 

10 
11 
12 
13 

. 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

Sampl:e Desi;gnati on 

GW-13 (85-90 1
} 10/17/85 

GW-12 (35-40 1
} 9/24/85 

GW-20 (25-30'} 
GW-14 (30-3'5 1

} 9/24/85 
GW-11 (70-75 1

} 10/8/85 
GW-10 (l00-105 1

) 9/24/85 
GW-9 {60-65') 9/18/85 
GW-8 .(115-120'} 9/24/85 
GW-18 (75-80'} 10/2/85. 

GW-16 (85-90'} 9/29/85 
GW-19 (A) (75-80') 10/2'4/85 
GW-17 (110-115') 10/13/85 
GW-7 {75-80 1

} 9/20/85 
GW-6 (65-70 I } 

GW-3 (115-120 1
) 9/l9/85 

GW-15 (85-90 I) 9/27/85 
GW-24 (95-1 00 I) 10/8/85 

GW-23 (80-85') 10/l7/85 
GW-22 (35:..40') 10/7/85 
GW-21 (25-30') 10/7/85 
GW-30 (200-205'} 
GW~29 (95-100') 10/7/85 
GW-28 { 1 05-110 a.) 1 0/18/85 

Ltquid Plastic P1asti~ 
Li:mit Limit Index 

NP NP NP 
NP NP NP 
NP NP NP 
29 24 5 

NP NP NP 
41 34 7 
NP NP NP 
NP NP NP 
22 19 3 

NP 
NP 
31 

·NP 
NP 
64 
NP 
26 
NP 
33 

34 
17 
NP 
NP 

NP 
NP 
24 
NP 
NP 
44 
NP 
21 
NP 

30 
27 

15 
NP 
NP 

NP 
NP 

7 

NP 
NP 
.20 
NP 

5 

NP 

3 

7 

2 

NP 
NP 



-'--

Sample Liquid Plastic P'l asti c 
No. (PTL) SamEle Designation Lim.it Limi.t Index 

.e 24 GW-.27 (85-90') 1 0/13/8'5 NP N:P NP 
2;5 GW-35 (165-170') 17 16 1 
26 GW-37 ( 40-45 I) NP NP NP 

27 GW-36 ('170-175') 10/ /85 18 16 2 
28 GW-34 {175-180') 10/13/85 NP NIP NP 

29 GW-33 {170-175') 10/28/86 19 17 2 
30 GW-39 (45-50') NP NP .NP 
31 . GW-42 {35-4"0 I ) 22 19 3 
32 GW-41 {55-60') 11/6/85 NP NP NP 

33 GW-40 {35-40') 23 .19 4 
34 Gw-31 { 200-2-05 I ) 18 17 1 

' 

35 GW-38 (35..;40') 11/2/85 NP NP NP 

36 GW-26 {110-115') 10/13/85 NP NP NP 

37 GW-32 {150-155') NP . NP NP 

38 GW-2 (6S-70') NP NP NP. 
. '· 39 GW-4 {60-61') 18 17 1 

40 GW .. 5 {35') NP NP NP - "\ ~-l (>o 1_.1 S 
1

) #JP IV1' ~(J 

Li).. G-w -l.S""(II·S '- r ?c./) R f ,,-su b · ~7 3 espect. u · y· su m·l tte •, 

~TORATE INC. 
~~· 

Robert C. Mathews., Mamager 
Salt Lake City District 

er 
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M(JNITORING VVELL 43 

PLOT OF 5' SLUG TES.T DATA 

Regression Line: log (Y) ·~ A. + BX 

A == ~8.5 76E -002 B == -9.218E -002 

Correldti on Coefficient = -0.999 

.. -1 l 0 I - · I · · I · ., . · · r · ·- nr 
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PLOT OF 5'BAIL TEST DATA 
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Regression Line:· log (Y) = A + BX 

A =-4.1.36E-002 8 = -0.423 

Correlation Coefficient == ~0.989 
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MONITORING WELL ·45 

PLOT OF 5' BAIL TEST DATA 

Regression Line: log (Y) = A + BX 

A :::: -0. 143 . 8 = . -0.594 

Correlation Coefficient = -0.998 
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PLOT OF 5' SLUG TEST DATA 

Regression Line: log (Y) = A + BX 

A=0.014 B=-0.106 

Correlation Coefficient = -0.996 
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MONITORING \/\/ELL 47 

PLOT OF 5' BAIL TEST DATA 

~egression Line: .log {Y) ~ A + BX 

A =-7.261E-003 B =-0.251 

Gon·elotion Coefficient = -0.994 

' 
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PLOT OF · 5' BAIL TEST DATA 

Regression Line: log (Y) = A + BX 

. A ;:::0.350 8 =--1.658 

Correlation Coefficient = -1 .000 
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MONITORING WELL 49 

PLOT OF 5'SLUG TES>T DATA 

Regression Line: log (Y) = A + BX 

A = -3.771 E-002. 8 = ----0.974 

Correlation Coefficient = -0.999 

10~ 1 ;-----------~--~------------~ 
0.0 1.0 2.0 

TIME (minutes) 
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MONITORING VJELL 50 

PLOT OF 5' BAIL TEST DATA 

Regression Line: log (Y) = A + BX 

A :: --0.137 B = -0.618 

Correlation Coefficient ::::: -0.999 
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PLOT OF Bi\IL. TEST [)AlA 

'''<~ Regression Line: lorJ (Y) ::: A + BX 

. "' ' '" A = -o·· .i·,1ss·.27 B~ = ...,...Of)"1~·:'·"'t::)··; 
1 u "•' <.: • . ._ :;, ..... ~ ._ I 

""' '\\ ''·· ' "'-, 
~Correlation Coefficient= -0.999 
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PLOT OF SLUG T"EST DATA 

Re9r:esslon Line: lo9 (Y) = A + BX 

A. == --"0.4298170 B == --0.4-793500 . 

Correlation Coeff1cient ~ --0.996 
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PLOT ()F SLUG TEST Df\:TA 

Regression Line; log (Y) === A + BX 

A = -0.080724 8 = -0.87.5224 

Correlation Coefficient = -0.998 
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Pl OT l"1F ""'L uc· TFc1· Df.\TA - . ~ - .. .....7 __ ,.) J •• 

RerJression Line: log . (Y) = A +· BX 

A == 0.4073740 B == --0.744..:i430 

Correlation Coefficient = ---0.998 
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PLOT. CJF SLUC~ 'TEST D/-\Tt\ 

· Regression Line: lcHJ (Y) = A + BX 

A = ,_0.020129 B == ·--0.877.354 

Correlation Coefficient ::.::; --0.997 

o.o 1.0 

TIME_ (minutes) 
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PLOT lJF BAIL TEST [)ATA 

Rf.)gression Line: log (Y) = A + BX 

A ·= 0.0141099 B = ---0.8751805 

Correlation Coefficient = -0.999 
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PLOT C)F SLUC; 'TE'S ... r Df-\JA 

f\e9ression Line: · lo9 (Y) = A +- BX 
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LONG-TERM PUMPING TEST RESULTS 
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GW-7IOW-1 Lor:lg-Term Pump~ng Test 

Transmi-ssivity Calculation: 

where 

T' = transmissivity (ft21day) 
c1 = 114.6 (constant) 
0 = 20 (gallons per minute) 
sd = 1 dimensionless (.match point) 
s = 0. 1 ft (match point) 

T ~ 114.6 (20 X 1 I 0.1) ft21day 

T ~ 3,060 ft2/day 

Hydraulic conductivity (K) calcula.tion: 

Ass:umtng a saturated thickness (b) of 10 fe.et: 

K = Tlb ft/day 

K = 306 ft/day 

Specific Yield Calcula.tion: 

where 

Sy = c2 (Tt/r2ty) 

By = spe.cific yield 
c2 = 0.1337 (constant) 
T = 22, 920 gpdlft 
t = Q,. 0017 days (match point) 
r2 = 2284.8 ft2 
ty = o. 01 dimensionless (matc,h point) 

Sy = 0.1337 (2.2,920 X 0.0017 I 2284.8 X 0.01) 

Sy = 0.23 
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GW-9/0W-2 Long-Term Pumping Te·st 

Transmissivity Calculation: 

where 

T = transmissivity (ft2/day) 
c1 = 114.6 (constant) 
Q = 58 (gallons per minute) 
sa = 0.1 dimensionless (match point)·­
s = .e. 018 ft. (match point) 

T = [114.6 (58 X 0.1 I 0.018)1/7.48 ft2/day 

T = 4, 937 ft2;aay 

Hydraulic Conductivity (K) Calculation: 

Assuming a saturated thic.kness (b) of lO feet: 

K = T/b ft/day 

K = 494 ft/day 

Specific Yield Calculation: 

where 

Sy = 
C2 = 
T ·= 
t = 
·r2 = 
ty ·= 

specific yield 
0.1337 ( consta.nt) 
36,930 gpd/ft 
0.0005 days (match point) 
2043 f.t2 
0.01 dimension.1ess (matc·h point) 

Sy = 0·.1337 (36,930 X 0.0005 I 2043 X 0.01) 

Sy = 0.12 
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GW-19A/OW-3 Long-Term Pumping Test 

Transmissivity Calculation: 

where 

T = transmissivity (ft2/day). 
CJ = 114.6 (constant) 
Q 6 (gallons per minute) 
sd = 1 dimensionless (match point.) 
s = 0.061 ft (match point) 

T = [114.6 (6 X 1 I 0.061)]/7.48 

T = 1,507 ft2/day 

Bydraultc· Conductivity (lt') Calcula!tton: 

Asummi.ng a saturated' thickne•s.s (b) of 50 feet: 

K = T/b ft/day 

K = 310.1· ft/day 

Specific Yield Calculation: 

whe·re 

Sy = spec i:fic yield 
c2 0.1331 (constant) 
T = 11,270 gpd/ft 
t = 0.0042 days (match point) 
r2 = l: 0 6 9 ft 2 
ty = 0.1 dimensionless (match point) 

Sy = 0.1337 (11,270 X 0.0042 I 1069 X 0.1) 

Sy = O. 06 . 
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GW-33IOW-4 Long-Term Pumping Test 

T:r;ansmissivity Calculation: 

where 

T = transmissivity (ft2/day) 
c1 = 114.6 (constant) 
0 = 2.4 (gallons per minute) 
sd = 0. 1 d,imension1ess (mat·c 'h point)·­
s = 0. 01 ft (match point) 

T = [ ll! 4. 6 ·( 2. 4, X 0. 1 I 0. 01 ) 1 17. 4 8 

T = 368 ft21day 

Hydraulic Conduct,ivity (It) Calculation: 

As·s .uming a sat·urated thickness (b) of 40 feet: 

K = Tlb ftlday 

K = .9. 2 ftlday 

Specific Yield Calculation: 

. where. 

Sy = specific yield 
c2 = 0.·133 7 (constant) 
T = 2,750 gpdlft 
t = 0.0097 days (match point) 
r2· =; 129:6 ft.2 
ty = 0.1 dimensionle.ss (match poin~tl 

Sy = 0.1337 ( 2, 7'50 X 0. 0097 I 1296 X 0.1) 

s = 0.03 y 
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